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Editor's Letter 


WHAT A DIFFERENCE a few weeks can make. When we 
were planning this issue in the early days of 2022, there was 
only the most distant rumbling from dark clouds gathering 
over Eastern Europe. As I write this in early March, that 
rumbling has turned into the deafening daily roar of Russian 
military might being hurled indiscriminately at the people of 
Ukraine in a disgraceful bid to overturn the sovereignty of 
an independent democratic state. We had no idea then that 
several of the features included in this issue would turn out 
to have themes related in some way to this historic turn of 
events. Lennart Andersson's article on Sweden's emergency 
war airbases, for example, now brings into sharp focus the 
measures taken by some of the nations directly facing the 
Russian bear during the Cold War — which, in light of recent 
events, we may soon be referring to as "The First Cold War" 
— including the use of forests and roads to house secret 
airbase complexes. Most were decommissioned decades ago, 
but with Sweden now finding itself closer to an unwelcome 
new front line, it's a concept that may have to be revisited. 
We also take a look, in Günter Endres's article Baltic 
Triangles, at the early years of civil aviation in Estonia, Latvia 
and Lithuania — the Baltic states now casting their eyes 
nervously southwards, and which used the advent of the 
aeroplane as a means of asserting their economic indepen- 
dence after being liberated from Russia's yoke in the 1920s. 
There's also Bill Cahill's chronicle of the USAF's pioneering 
use of unmanned drones in the Vietnam conflict to develop 
techniques still being used by both sides in Ukraine today, 
and Michael Napier covers the methods employed by RAF 
Bomber Command to increase training capacity in the dark 
days following an earlier land-grab attempt in eastern Europe. 
There are clearly lessons to be learned from history at this 
moment, and we hope that a peaceful and just resolution to 
the crisis in Ukraine has been found by the time you read this. 
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FRONT COVER Dawn of a new era — de Havilland technicians 
prepare the prototype de Havilland D.H.106 Comet on July 26, 1949, 
for its maiden flight the following day. Photographic colourisation 
by RICHARD J. MOLLOY. sae systems 


BACK COVER Shorts Tucano T.1 ZF510 is put through its paces 
on a low-level training flight. James Jackson’s history of the type’s 
RAF procurement starts on page 52. PETERR. FOSTER 
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Shooting from the hip? 

SIR — The letter about machine-gun calibre 
from Paul Stoddart in Air Correspondence in 
TAH38, and Mark Russell’s comments, are very 
interesting. Around 20 years ago I came across 
a book published in 1944 that was about the 
Hawker Hurricane ceasing production. It did 
also show a little of the gestation of the aircraft. 
It showed a photograph of the Kingston upon 
Thames experimental shop with the mock-up 
Hurricane nearly complete. I was amazed to see 
that it was described as being fitted with two 
barbettes — to hold a machine-gun on each side 
of the cockpit [see the same image BELOW, from 


Hurricane: The Story of a Great Fighter by EH.M. 


PLATE 4. 
ane Structure m 
in the fuselage. 


The original prototype Hurric 
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Lloyd, published by Harborough in 1945 — Ed.]. 

I recall I took this into the Spitfire Society 
office and had a chat with Harry Griffiths about 
it. He was the former metallurgist apprentice 
who started at Woolston under Arthur Black in 
1928. Harry had become “our” inside fountain 
of information about the Woolston Supermarine 
works! I think he called our archivist John Lewis 
over to look at the photo and we three had a 
chat about it. Harry said that he had seen a pre- 
production sketch or drawing showing the same 
installation on the Spitfire. 

Keep up the good work — TAH is way ahead 
of the rest! 

David Lloyd Barniiam, West Sussex 
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AFVG/MRCA complexities 

SIR — In response to Prof Keith Hayward's 
article Out of the Ashes in TAH37, about the 
political birth of the Panavia MRCA and 
Tornado, the reasons for the Anglo-French 
Variable Geometry aircraft (AFVG) cancellation 
are complex and cannot be reduced to "the 
bloody French". 

The incoherence in the missions planned for 
the aircraft (carrier task force air defence for the 
naval version and low-level penetration for the 
air force version — an unlikely combination 
that also killed the F-111B), weight increase, 
diminishing carrier compatibility, especially 
after the RAF succeeded in killing the RN fleet 
carrier force in early 1966, severe problems 
with the choice of the engine version and the 
need to develop two different radar sets, the 
deteriorating schedule (in early 1967 the naval 
version was now expected to become 
operational only in 1975) — all of that worked 
against the programme. And indeed Dassault 
had serious doubts about the inboard solution 
proposed by BAC for the wing-pivot location, as 
it had severe implications for structural weight, 
usage of fuselage internal volume — which was 
not optimum — and c.g. issues. Interestingly, 
MBB succeeded in getting them relocated 
outboard on the MRCA, on short fixed- 
geometry wing gloves, as advocated by the 
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seminal NASA paper of 1962, widely circulated 
within Nato (and which also, less deliberately, 
guided Soviet VG developments), whereas 
the BAC P45 inboard location that AFVG had 
inherited may be considered at the last remnant 
of Barnes Wallis's work on VG (the Swallow). 
Philippe Merlin via e-mail 
[Many thanks for this. Professor Hayward's 
article deals largely with the political aspects 
of the early days of the MRCA project, but your 
letter provides a fascinating insight into some 
of the more technical details of why the AFVG 
project did not, and could not, proceed — Ed.] 


In defence of the Tornado ADV 
SIR — In his excellent Out of tlie Aslies article in 
TAH37, Prof Keith Hayward describes the 
Tornado ADV as "a bit of a turkey". A 
throwaway line I'm sure, but I wonder if the 
Prof has been spending too much time with the 
Eagle and Tomcat fanboys? The Tornado ADV 
was intended for a peculiarly British role: 
Barrier CAP [Combat Air Patrol] in the 
Greenland—Iceland—UK Gap, and Barrier CAP 
was what it did, patrolling the GIUK Gap to 
keep the Russian Bear at bay. Turkey rather 
than Eagle as a fighter maybe, but it was not 
intended to mix it with the Fulcrums over the 
Central Front. 

Chris Gibson Washington, Tyne and Wear 
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Pan Am Connies in Prague 

SIR — I can add more information to the account 
by Greg Smith in TAH35 of Pan Am's "Rogue" 
Atlantic Clippers, by mentioning the first visits 
of Lockheed Constellations to Prague in 1946. 
Those visits clearly sparked the later inspiration 
to acquire this type for Czechoslovak Airlines 
(CSA), which in the event never materialised 
owing to political developments. A detailed 
account of those circumstances appeared in 
Czech HobbyHistorie magazine No 5 (2017), 
researched by the author Jaroslav Matoulek. 

The first stops of Pan Am Constellations in 
Prague were trial flights, on a non-regular basis, 
in April 1946. The regular passenger service from 
New York via Gander, Shannon, London, 
Brussels, and Prague to Vienna was inaugurated 
on June 15-16, 1946, returning in the opposite 
direction on the 17th. L-049 Constellation 
N88860 (c/n 2060), adorned that day with the 
name Clipper Courier on its nose, and captained 
by Mr Twillighaw, landed in Prague on June 16 
at 1332hr, carrying 32 passengers and 792kg 
(1,746lb) of freight. Seven passengers 
disembarked (plus 222kg — 489lIb — of freight) 
and the aircraft took off again at 1545hr for its 
final destination: Vienna, Austria. The next day 
(June 17) the aircraft began its return journey 
with Capt Mack. It landed in Prague at 1112hr 
with 34 passengers and 592kg (1,305Ib) of freight 
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on board. After three passengers disembarked 
and five boarded, and after the loading of 637kg 
(1,4041b) of freight, it quickly continued at 1154hr 
to Brussels. To mark this epic day of 
inauguration of the Prague—New York line, the 
Czechoslovak Post Office issued a special 
postmark bearing a motif of a Constellation over 
Prague's historic Charles Bridge. 

Pavel Kucera Prague, Czech Republic 


Iran's B747 transports/tankers 
SIR — Many thanks and congratulations for yet 
another wonderful issue (TAH34). 

But I would like to make some comments 
(corrections?) regarding the very interesting 
article Persia's Elephants on ILAF/IRIAF Boeing 
747s. Starting with the table on page 92: 

5-8105 Believed to be in maintenance at THR. 
5-8106 [1] First l've seen about it being w/o, at Lake 
Urmia (OMH). Good info. 


5-8107 Reportedly in maintenance at THR 08/20. 
5-8109 This was not converted to F. 

5-8110 Converted to F, at Wichita (IAB) 10/75. 
5-8111 This was not converted to F. 

5-8112 Converted to F, at Wichita (IAB) 11/75. 
5-8115 c/n should read 21507. Reported to be in 
maintenance at THR 08/20. 

5-8117 . s/n NTU (never used). 


5-8106 [2] Probably DBR? THR 08/20 per the incident 
described. 
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ABOVE Tim Snider of Madisonville, Louisiana, USA, 
sent TAH this photograph. He says: "Recently while 
digging through a large antique collection in a very 
out-of-the-way location I found the accompanying 
print. This is in reference to one of the de Havilland 
D.H.88 Comets in the 1934 Mildenhall to Melbourne 
race, of which I’ve found the history. I have so far been 
unable to locate any information on the print and am 
hoping The Aviation Historian and its readers can 
help". Who can give us chapter and verse on this 
souvenir, which incorporates sections of plywood 
skin and fabric? Replies via the Editor, please. 


On page 85, all the aircraft were converted by 
Boeing at Wichita (IAB), not Seattle. The three 
KC-747s were also converted at IAB. 

On page 91, 737-270Cs should read 707-270Cs. 
My records do not show 5-8315. I believe it was 
NTU, and never left Amman. It was broken up 
there in 2010. Could be incorrect? 

Martin Bleasdale Freighterdata, Beaucaire, France 

Babak Taghvaee replies: 

Martin is right about the construction number 
of 5-8115 being 21507; I don’t know how I 
mistakenly wrote that as 21597. But the info on 
5-8107 being under maintenance is not correct as 
it is now stored at 35?41'39.58"N 51?16'14.28"E 
and can be seen in satellite images today. 

Regarding 5-8105, 5-8115 and 5-8106(2): Martin 
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is right, they are all under maintenance as I 
marked them as NORM in my table. The term 
NORM is being used in the Iranian Air Force 
for those aircraft which are not put in storage 
and are intended to be repaired or are already 
under maintenance. I know it stands for "Not 
Operational Ready for Maintenance", but it also 
means Not Operational Already Under 
Maintenance as well. 

Regarding YI-AGG, my sources in Iran have 
visited the aircraft and have spotted the 
registration plate in its cockpit. it has never 
been stored in Amman. It was sent to Tehran on 
January 16, 1991. The aircraft stored in Amman 
were YI-AGE and YI-AGE, which were scrapped 
in 2011 and 2012. 


Thanks but, er, no thanks 

SIR — I was interested to read in TAH35 the 
article Venezuela's Aeronaut Monkey by Dr 
Bernardo Urbani on aeronautical primates 

— and the accompanying photograph of the 
chimpanzee Ham — in which he concludes that 
the monkey used in the October 5, 1890 balloon 
flight over the Venezuelan Andes was 
“no-doubt terrified”. 

A similar experience was seemingly endured 
by Ham the 371b chimpanzee, who became 
America's first astronaut when he was launched 
from Cape Canaveral aboard the Mercury- 
Redstone 2 (MR-2) suborbital flight on January 
31, 1961. 

As recorded in the official history Project 
Mercury: a Chronology (NASA SP-4001.1963) in a 
memo written the next day by NASA's Warren 
J. North to Franklyn W. Phillips, Assistant to 
NASA Administrator, it was noted: 

“Ham appeared to be in good physiological 
condition but sometime later when he was 
shown the spacecraft it was visually apparent 
that he had no further interest in co-operating 
with the space flight program". £ 

Brian Riddle Epping, Essex 


Farewell David Siddall 1957-2022 


THE AVIATION HISTORIAN’S webmaster — and 
colleague — David Siddall died on January 21, at the far-too-early age of 64. 
When we launched this journal in 2012, David was our obvious and immediate 
choice to design, build and manage our nascent business’s essential website 
at www.theaviationhistorian.com. We had in fact worked with David since 2000, 
in our previous lives on Aeroplane magazine at London-based IPC Media, when 
he created the first website for that publication as well. In addition, outside 
aviation history, TAH Managing Editor Mick Oakey had worked with David to 
make websites for leading Egyptological 
charity and a summer-school at University College London. David Siddall was a 
backroom hero to us, a perenniai help, 

humour. TAH owes him a debt of gratitude, and he will not be forgotten. 
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TAKING THE 


WAR 


TO THE ENEMY 


THE EXPANSION OF RAF BOMBER COMMAND, 1941 


Originally conceived as a means to deliver an aerial “knockout blow" to a Continental 
enemy, the RAF nevertheless found itself in a largely defensive role on the outbreak of the 
war in 1939. MICHAEL NAPIER describes how RAF Bomber Command reorganised its 
assets — notably the Vickers Wellington — to achieve a remarkable expansion during 1941 


ROM IIS VERY beginnings 

in 1918, the main purpose 

of the RAF was to deliver a 

"knockout blow" to the 

enemy and thereby end 
war swiftly. Indeed, in his report of 
August 1917, which recommended 
the establishment of an independent 
air service, General Jan Smuts 
argued that “the day may not be 
far off when aerial operations, with 
their devastation of enemy lands 
and destruction of industrial and 
populous centres on a vast scale, may 
become the principal operations of war, to which 
the older forms of military and naval operations 
may become secondary and subordinate”. 

During most of 1940, however, RAF Bomber 

Command found itself in a defensive posture, 
concentrating its efforts on attacking the German 
invasion fleet. It was not until the end of the Battle 
of Britain that RAF bombers could switch to the 
offensive and start a truly strategic air campaign 
against Germany. Unfortunately, it found itself 
woefully short of the striking power that it would 
need to have in order to be effective. 


FORCE TARGETS 
At the outbreak of war RAF Bomber Command 
had a strength of 55 squadrons,’ of which 22 were 
considered to be equipped with heavy bombers. 
However, it was clear by mid-1940 that it would 
need to double the size of its heavy bomber force 
if it were to be able to strike hard enough. Under 
an ambitious new plan, Bomber Command 
would be expanded by the end of 1941 to the 
level of “Target Force A”, comprising 75 heavy 
and 20 medium bomber squadrons. The plan 
also envisaged that a further growth to an even 
larger “Target Force C", comprising 100 heavy 
bomber squadrons, would be achieved midway 
through 1942? Some 80 years later the benefit of 
hindsight makes the concept of the "knockout 
blow" seem incredibly naive, but that same 
hindsight must also recognise the impressive feat 
that was achieved with the massive expansion of 
the bomber force in a relatively short timescale. 
The Bomber Command staffs were faced with 
two seemingly intractable problems. First, how 
could the front line be enlarged when both 
aircraft production and aircrew training were 
only just covering operational and accidental 
losses? Secondly, how could the aircrew training 
system be expanded when the front line was 
already operating close to full capacity, and could 


ill-afford to lose pilots and airfields for 
instructional flying? What is more, all of 
this was to be achieved at a time when the 
strategic situation in the Middle East was 
calling for further bomber squadrons 
to be sent there. 

Clearly the key to the expansion of 
the front line would be an enlarge- 
ment of the training system; but, in 

the short term, there was some scope 

to increase the heavy bomber force 

by re-equipping some medium 

bomber squadrons with aircraft that 
were being held in storage. In mid- 
August 1940 there were 221 Vickers Wellingtons 
in storage, plus 58 Handley Page Hampdens and 
90 Armstrong Whitworth Whitleys. A further 62 
Wellington and 122 Hampden airframes were 
also being stored, but a shortage of Bristol 
Pegasus XVIII engines meant that these were 
without powerplants. Even so, it would be 
possible to re-equip two new squadrons with 32 
Whitleys and four new squadrons with 64 
Wellingtons. The initial plan drafted on August 
27, 1940? was for 11 Fairey Battle units in No 1 
Group (plus a single Bristol Blenheim squadron) 
to be re-equipped; since the crew of a medium 
bomber numbered three but a heavy bomber 
needed a crew of six, it was proposed that these 
12 light bomber squadrons be amalgamated into 
six heavy bomber squadrons. 

However, in a minute to Bomber Command's 
Commander-in-Chief, Air Marshal Charles 
Portal, on September 24, 1940, Air Vice-Marshal 
(AVM) FJ. Linnell, Air Officer Administration 
at Bomber Command, wrote that “all of the 
experience of the past goes to show that a quick 
way to form squadrons is to throw off experienced 
flights from existing squadrons . . . It seems to me, 
therefore, that the very last thing that we should 
be contemplating at this juncture is destroying 
the entity of a single squadron . . . My first 
recommendation is, therefore, that in this process 
of re-equipping mediums we should not roll up a 
single squadron, but should employ each at half 
its strength if this limit is indeed placed upon us 
by personnel considerations" .* 


ALL CHANGE 

The revised plan saw eight of the Battle 
squadrons — Nos 103 and 150 at Newton, Nos 
12 and 142 at Binbrook, Nos 300 and 301 (Polish) 
at Swinderby and Nos 304 and 305 (Polish) at 
Bramcote — converting to the Wellington in late 
1940 and early 1941. They would be established 


OPPOSITE PAGE Squires Gate-built Vickers Wellington IIl X3763 of No 425 Sqn RCAF gambols above the clouds 
in early 1942. The unit was one of the "Article XV" squadrons established in 1941 to be operated by Dominion air- 
crews as part of Bomber Command’s expansion. This aircraft went missing on a raid on Stuttgart on April 15, 1943. 
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initially at half strength and grow to full strength 
as and when aircraft and crews became available. 
These units were also joined by three Blenheim 
squadrons — Nos 15 and 40 at Wyton and No 218 
at Oakington — which would similarly convert 
to the Wellington, and two more Blenheim units 
(Nos 57 and 105 Sqns at Driffield) which would be 
re-equipped as half-squadrons with the Whitley. 
Two remaining Blenheim squadrons — Nos 107 
and 110 — were earmarked for conversion to the 
Douglas Boston. 


THE BRAND NEW HEAVIES 

Although the re-equipment of Battle and 
Blenheim squadrons had increased the number 
of operational heavy bomber units from 22 to 33 
in relatively quick time, there was still a long way 
to go to reach the intended Target Force C of 100 
heavy bomber squadrons. But, as Linnell pointed 
out, any further expansion would be "governed 


LEFT Air Vice-Marshal Francis John Linnell was 
appointed Air Officer Administration HQ Bomber 
Command in August 1939, and played a major part 

in the expansion of the RAF's bomber force during 
1940—41. In February 1941 he was appointed Assistant 
Chief of the Air Staff (Operational Requirements & 
Tactics). He moved on to the Middle East in 1943 but 
was killed in a road accident in November 1944. 


to a great extent by the [Operational Training 
Unit — OTU] position". 

Meanwhile, the introduction of the Short Stir- 
ling, Handley Page Halifax and Avro Manchester 
to replace, respectively, Wellingtons in No 3 
Group, Whitleys in No 4 Group and Hampdens 
in No 5 Group, would go some way to releasing 
more of the latter aircraft types for the planned 
expansion of both operational and training units. 
Since the production of Wellingtons, at 116 aircraft 
per month, vastly exceeded the monthly totals of 
40 Hampdens and 36 Whitleys? it was obvious 
that the Wellington would be the mainstay of the 
expanded command, both in the operational 
squadrons and the OTUs. 

Until early 1940 the operational training for 
bomber crews was undertaken within each 
Group by a reserve squadron, but it was clear 
that a much bigger and more robust system 
was needed. Formed in April 1940, No 6 Group 
had responsibility for the operational training 
of all bomber aircrews. On its formation, No 6 
Group assumed command of nine OTUs; one 
for Whitleys and two each for Wellingtons, 
Hampdens, Blenheims and Battles. Based in the 
relatively safe environment of central England, 
these were huge units, each with 14 Avro Ansons 
plus another four as In-Use Reserves, and 40 of 
their operational types plus another 14 In-Use 
Reserves. At a strength of around 72 aircraft, 
each OTU was the equivalent in size of roughly 
four operational squadrons. The formation of 
new OTUs would therefore take up a substantial 
proportion of the aircraft factories' output. 

Furthermore, the training in basic aircraft 
handling, such as "circuits and bumps," meant 
that OTU operations had to be split over two 
airfields. But all of the airfields were already filled 


BELOW A rare photograph of a Wellington IC of "E" Flight, No 21 Operational Training Unit (OTU), based at 
Moreton-in-Marsh in Gloucesterhire. After commencing flying operations in the spring of 1941, No 21 OTU was 
tasked specifically with training crews for the Middle East. Note No 21 OTU's "SJ" code letters on the fuselage. 


WELLINGTON AVIATION VIAAUTHOR 


“TEN NEW HEAVY OTUs BETWEEN 
MARCH AND JUNE [1941] WOULD 
NECESSITATE THE WITHDRAWAL OF 
600 PILOTS FROM OPERATIONAL 
SQUADRONS TO FORM THE SCREENED 
STAFFS. THIS 600 WOULD BE TAKEN 
FROM AN ESTABLISHMENT OF 
1,120 BRITISH PILOTS AND WOULD 
THEREFORE BE REDUCING OUR 
OPERATIONAL SQUADRONS BY MORE 
THAN 50 PER CENT...” 


— AIR MARSHAL SIR RICHARD PEIRSE, 
AOC-IN-C, RAF BOMBER COMMAND, 
JANUARY 1941 


by operational units. Thus, before the number 
of training units could be increased, there had 
to be a major programme of airfield building. 
The first of these new airfields at Moreton-in- 
Marsh, Wellesbourne Mountford and Chipping 
Warden were completed in early 1941. Others at 
Edgehill, Wing, Enstone, Honeybourne, Hixon, 
Wymeswold, Westcott and Silverstone — to name 
but a few — followed in the next few years. Each 
primary airfield also needed a satellite airfield, so 
this airfield construction project was a massive 
undertaking. Concomitant with the increased 
numbers of aircraft, of course, came the need for 
large numbers of technical staff to support them. 


MORE TRAINING UNITS 

In January 1941 the Under-Secretary of State for 
Air, H.H. Balfour, suggested that ten heavy OTUs 
should be formed between March and June that 
year in order to be able to train enough aircrews 
to reach the Target Force C front-line strength. 
However, as Air Marshal Sir Richard Peirse, AOC- 
in-C Bomber Command , observed, the formation 
of "ten new Heavy OTUs between March and 
June would necessitate the withdrawal of 600 
pilots from operational squadrons to form the 
screened staffs.’ This 600 would be taken from an 
establishment of 1,120 British pilots and would 
therefore be reducing our operational squadrons 
by more than 50 per cent" Instead, Peirse 
proposed the formation of just five new OTUs 
and the expansion of the two half-OTUs at Benson 
and Bramcote to full strength, while pointing out 
that even this more modest measure would be at 
the cost of reducing the establishment of each of 
the front-line squadrons from 20 to 15 pilots. 
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ABOVE The son of Admiral Richard Peirse, Richard 
Edmund Charles Peirse gained his Royal Aero Club 
certificate (No 460) in April 1913. After distinguished 
service with the Royal Naval Air Service during the 
First World War he rose through the ranks of the RAF 
to become an Air Marshal in 1940, as which he was 
appointed AOC-in-C Bomber Command that October. 


At this stage of the war, the wastage rate among 
bomber units was estimated at 3% crews per 
squadron per month; so, even before they could 
provide for the expansion of operational units, 
the OTUs would have to train replacements, in 
the first six months of the year, for 210 Wellington 
crews, 125 Whitley crews and 140 Hampden 
crews. In the case of the Wellington OTUs, a 
further nine crews per month were needed to 
fulfil commitments in the Middle East. 

Peirse’s proposal included the formation of 
No 22 OTU with Whitleys at Wellesbourne 
Mountford and No 12 OTU with Hampdens 
at Chipping Warden, but since no further 
operational Whitley units would be formed, and 
since a Hampden OTU was to be established in 
Canada, it was decided instead to equip both 
units with the more readily available Wellington. 
In the meantime, in April 1941, the two new 
OTUs that were originally slated to operate the 
Wellington — No 21 at Moreton-in-Marsh and 
No 23 at Pershore — found that they were limited 
to 75 per cent of their establishment "because of 
the backward state of the aerodromes, dispersal 
points etc, which makes it impossible to operate 
the full number of aircraft"? This was also true 
of both of the newly constructed airfields at 
Wellesbourne Mountford and Lichfield, where 
No 27 OTU was also being formed with the 
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ABOVE The Handley Page Hampden was the last of the RAF's twin-engined monoplane bombers to go into 
service before the outbreak of war. While it had no power-operated gun turrets, it was fast and manceuvrable with 
fighter-like handling. Its narrow forward fuselage led to the type being given the nickname “the Flying Suitcase”. 


Wellington. Thus, four of the new Wellington 
OTUs would initially produce only the planned 
output of three OTUs. 


REDUCED TRAINING 

In parallel with increasing the number of OTUs, 
it was decided to maximise the throughput of 
trainees by paring back their training to the 
absolute minimum." Until late April 1941 a 
trainee pilot might expect to spend 55 hours at 
the controls, but from May, he would be given 
only 30 hours, comprising 18 hours on the 
conversion course and 12 hours of operational 
training. The rationale behind this move was 
that, under the previous syllabus, a pilot left 
the OTU after eight weeks of intensive flying, in 
which he was the captain of the aeroplane, but 
when he arrived at an operational squadron, 
he became a second pilot and rarely flew the 
aircraft during take-off, landing, in bad weather 
or over the target. It seemed pointless, therefore, 


to train pilots to be captains rather than second 
pilots. At a No 6 Group conference on April 26, 
1941, the AOC, Air Cdre W.F. MacNeece Foster, 
sought to reassure the OTU commanders that the 
revised syllabus was needed "only because it was 
supremely necessary for the national security that 
our striking force should expand to the maximum 
and this was only possible by reducing the drain 
of training requirements down to the minimum 
consistent with efficiency". 

However, this initiative was later overtaken by 
events, for, while the Specifications for the newer 
Manchester and Stirling had originally called for 
two-pilot operation, the latest generation of four- 
engined Halifaxes and Lancasters were designed 
to be flown by a single pilot. So, in March 1942 
it was decided that OTU graduates should once 
again be trained as aircraft captains. Even so, the 
syllabus was increased to only 45 hours, rather 
than the original 55 hours. 

The various measures to increase both the 


BELOW Heads up! A Wellington I of No 11 OTU performs a lively low-level pass over the grass at the unit's base 
at Bassingbourn in Cambridgeshire. One of the RAF's newer bases, Bassingbourn opened in March 1938 and was 
the most easterly of Bomber Command's OTUs, and was thus subject to frequent attacks from Luftwaffe intruders. 
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ABOVE Flying in its characteristic nose-down attitude, Armstrong Whitworth Whitley V Z6640 of No 78 Sqn displays 
29 completed-sortie bomb symbols. On the outbreak of war No 78 Sqn was designated a reserve unit for training 
crews, but the formation of dedicated OTUs in 1940 saw it shifted to night bombing sorties over Germany. 


number of OTUs and their throughput of trainees 
were certainly effective. By the end of 1941 there 
were nine Wellington-equipped heavy OTUs plus 
three more operating Hampdens. Furthermore, 
the overhaul of the training system had delivered 
enough crews to grow the front line. Despite the 
fact that two of the OTUs were producing crews 
exclusively to man units in the Middle East, the 
operational strength of Bomber Command had 
increased significantly during 1941. 


THE “ARTICLE XV” UNITS 

New units were formed during the year, including 
No 405 Sqn RCAF, which formed with Wellingtons 
at Driffield in April. It was one of the first 
"Article XV" squadrons, named after the clause 
in the British Commonwealth Air Training Plan 
(BCATP) which made provision for the formation 
of operational squadrons which would be crewed 
and equipped by the Dominions. However, the 
delay in training Dominion personnel meant that 


most units were formed initially with RAF crews. 
Thus, although No 405 Sqn was nominally an 
RCAF squadron, it was manned by RAF personnel 
until sufficient Canadian crews could be trained. 

Another new unit was No 460 Sqn RAAF, 
formed in November from "C" Flight of No 458 
Sqn RAAF, a unit that had itself been formed as 
a half-squadron with eight Wellingtons just four 
months previously, a process that fully vindicated 
Linnell's recommendations of the previous year. 
However, it was noted that most crews had come 
directly from the OTUs and that the groundcrews 
were also inexperienced. 

By the end of 1941 there were 23 operational 
Wellington squadrons plus eight Hampden, 
six Whitley, three Manchester, two Stirling and 
two Halifax squadrons. Although this fell some 
way short of the projected Target Force A, it 
represented a massive undertaking. In fact, 
Bomber Command would only achieve its Target 
Force A strength in late 1944, with 80 operational 


Built by Vickers at Hawarden, Wellington IV Z1392, bearing the unit code “UV” 
and the individual letter “G”, is depicted here in the colours it wore while 
serving with No 460 Sqn RAAF (motto "Strike and Return") in the spring of 
1942. Artwork by JUANITA FRANZI / AERO ILLUSTRATIONS © 2022 
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ABOVE The first Bomber Command unit to be established as part of Article XV was No 405 Sqn RCAF, formed in 
April 1941 at Driffield with Wellington IIs, the latter being replaced with Halifaxes in April 1942. The centre Halifax 
B.II Series 1 (Special) seen here is W1173, LQ-X, of No 405 Sqn. Note the maple leaf insignia beneath the cockpit. 


Lancaster and Halifax squadrons, supported by 
17 Wellington-equipped OTUs. That it took four 
years to reach this strength, rather than one year 
as originally envisioned, reflects perhaps that the 
target set by the planners was unrealistic, but the 
delay was also a result of the changing nature of 
the bomber offensive. 

While the number of bomber squadrons 
initially rose relatively slowly, their effectiveness 
increased exponentially with the arrival of the 
likes of the Halifax and Lancaster, which could 
carry three times the bombload of the Wellington 
or Hampden. Thus fewer squadrons were 
needed to achieve the same result. In addition, 
the increasing commitments in the Middle and 
Far East meant that many of the OTU graduates 
who might have formed new Bomber Command 
squadrons were sent abroad instead. 

Furthermore, the eye-watering attrition rate 
of around 72 per cent of bomber aircrew killed, 
injured ortaken prisoner also undoubtedly soaked 
up more crews from the OTUs than the originally 
estimated wastage rates.? Nevertheless, one 
has to admire the foresight and organisational 
ability of the staff who planned and managed the 
complexities of expanding Bomber Command 
in the early years of the war, and who laid the 
foundations for the continued expansion 2 
that took place in the following years. 
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1 Richards, D., Royal Air Force 1939—45 Volume 
1: The Fight at Odds, HMSO 1953 

2 Terraine, J., The Right of the Line, Hodder & 
Stoughton, 1985 

3 “Re-equipment of Squadrons: Correspondence 
and Minutes of Meetings”, The National Archives 
(TNA) ref TNA Air 14/303; this file is the source for 
the material on the re-equipment of the Battle and 
Blenheim units 

4 Ibid 

5 Ibid; these figures are for late 1940 

6 “Expansion of Bomber Command: Operational 
Training Units”, TNA ref AIR 14/1157; this file is 
the source for the material on the expansion of the 
OTUs 

7 “Screened” crews were those who had 
completed their operational tour and were deemed 
suitable for instructional duties 

8 TNA ref AIR 14/1157 

9 Ibid 

10 “Operational Training”, TNA ref AIR 14/490; 
this file is the source for the material on the OTU 
syllabus 

11 Ibid 

12 “Formation of Squadron with Wellington 
Aircraft’, TNA ref AIR 14/1161 

13 This figure from the International Bomber 
Command Centre; the Bomber Command Museum 
of Canada quotes a lower rate of 59 per cent, 
although it is unclear if this refers only to Canadian 
personnel 
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BUFFALO HUNTERS 


The Ryan Model 147 drone in Vietnam,1964-75 


The thought of the USAF's Strategic Air Command in Vietnam tends to conjure images of 
swathes of behemothic bombers raining a carpet of crimson blooms on to the fields below. 
An important element in the Command's ability to acquire vital tactical intelligence at zero 
human cost, however, was the unmanned Ryan Model 147 drone, as BILL CAHILL relates 


TOP: USAF BELOW: AVIATION UNMANNED VEHICLE MUSEUM 


HE TINY JET-POWERED aircraft 
hardly fitted the Strategic Air 
Command (SAC) stereotype, the 
latter being known for its hulking 
Convair B-36 and Boeing B-52 
bombers. This 29ft 6in (9m)-long “Special Purpose 
Aircraft" was carried into combat on a lumbering 
transport before being launched to fly on its own 
over enemy territory without a silk-scarved pilot 
aboard. Although many a SAC warrior probably 
shook their head in disbelief, drone operations — 
known variously as Lightning Bug, Blue Springs, 
Compass Bin, Combat Angel and Buffalo Hunter — 
proved to be a critical component in the hostile 
skies over North Vietnam, bringing home crucial 
intelligence images without risk to aircrew. 


DRONES TO THE FRONT 

In February 1962, as part of the Big Safari 
programme — a USAF organisation specialising 
in the rapid acquisition of systems derived from 
existing aircraft — a contract was awarded to 
the Ryan Aeronautical Company to modify its 
Q-2C (soon to be redesignated BQM-34A) Firebee 
target drone into the Model 147 Fire Fly Special 
Purpose Aircraft for reconnaissance missions. 
The small drones would be carried aloft by a 
Lockheed DC-130 Hercules launch aircraft and 
released to fly their mission, recovery being 
effected with a parachute. As the programme 
matured SAC's 4080th Strategic Wing (SW) was 
tasked with operating the photo-reconnaissance 
drone mission, and training commenced in New 
Mexico and Florida.! 

In the wake of the Gulf of Tonkin Incident on 
August 2, 1964, in which North Vietnamese 
and American naval forces clashed off the 
Vietnamese coast, the Pentagon directed SAC 
to deploy personnel, Model 147B high-altitude 
reconnaissance drones and two DC-130s to 
Kadena Air Base (AB) on the Japanese island of 
Okinawa (Operating Location Eight — OL-8). 
The 4080th SW Task Force charged with drone 
operations was to launch the drones from DC- 
130s over the South China Sea on missions against 
south-east China to monitor communist buildups 
along the North Vietnamese border, with drone 
recovery to be completed in Taiwan. The drones, 
operating as part of Project Lightning Bug by this 
time, would then be ferried by DC-130 back to 
OL-8 for refurbishment and follow-on missions. 

The first mission was flown on August 20, 1964, 
and after a few flights the detachment rotated to 
OL-20, Bién Hda AB in South Vietnam, for eight 
days to fly missions over the North, with drone 


THE RYAN FIREBEE 


THE FIREBEE PROJECT was initiated in 1948 

as a USAF contract with Ryan for a jet-powered 
gunnery-target drone. The first flight of the XQ-2 
Firebee prototype (ABOVE) took place in early 
1951, with the drone having the option to be air- 
launched or ground-launched with booster rockets. 

The drone went into production and in the late 
1950s the USAF awarded Ryan a contract for an 
improved version, the Model 124/Q-2C. The initial 
prototype of the latter performed its first flight in 
late 1958 and went into production in 1960. 

In 1963 the drone was redesignated BQM-34A 
by the USAF. Compared to the original Q-2A, the 
Q-2C/BQM-34A featured a larger airframe, longer 
wings and a distinctive “chin” air intake under a 
pointed nose, in contrast to the circular intake 
of the first-generation Firebees. Powered by a 
Continental J69-T-29A turbojet, the BQM-34A 
could be ground- or air-launched and remains in 
production after 60 years. BC 


recovery at Da Nang AB in South Vietnam. The 
drones then returned to Okinawa, but settled 
back at Bién Hoa for good on October 8 that year, 
the drone detachment being given the codename 
Blue Springs. The unit suffered its first operational 
loss on November 152 

On July 1, 1965, the 4025th Reconnaissance 
Squadron (RS) was established to provide 
structure to the Blue Springs detachment and 
operate one DC-130 and ten or so Model 147 
drones, which averaged five to ten missions 
per month over China and North Vietnam? 
Accompanying the 4080th SW personnel were 
Ryan Aeronautical technical representatives. 


OPPOSITE PAGE, TOP Grim determination — AQM-34L (Ryan Model 147SC) Tom Cat of the 556th Reconnaissance 
Sqn (RS) flew 68 missions over North Vietnam before it was lost to anti-aircraft fire over Hanoi. OPPOSITE PAGE, 
BOTTOM A Lockheed DC-130 takes off with a pair of AQM-34Ms (Ryan Model 147Ds) on its outer wing pylons. 
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Critical in keeping the somewhat temperamental 
1960s electronics functioning, Ryan personnel 
spent months at a time in south-east Asia working 
side by side with SAC maintenance personnel to 
keep the reconnaissance missions on track. 


"SAM-SNIFFERS" 
Although primarily deployed for photographic 
reconnaissance, the Ryan drones entered the 
signals intelligence (SIGINT) business in a rather 
dramatic way. Project Long Arm had surfaced in 
October 1963 as a concept to fly an expendable 
Model 147 drone within lethal range of a hostile 
SA-2 Guideline surface-to-air missile (SAM) site 
and relay signals received by its sensors to a 
specially configured Boeing RB-47H flying nearby. 
Originally developed for a mission over Cuba 
in late 1962, the two modified Long Arm 147D 
"SAM-sniffers" were put into storage in January 
1964 until the project was revived in March 1965. 
After testing of the concept in the USA during 
March-May that year, the two modified 147Ds 
were joined by three 147Es — essentially "SAM- 
sniffing" 147Ds — and shipped across the Pacific 
to operate with a pair of RB-47Hs over Vietnam. 
Project Left Hook was a "Wild Weasel" decoy 
mission, in which the older 147Ds located SA-2 


LEFT The Ryan Q-2C (Ryan Model 124) differed 
substantially from its Q-2A predecessor, with the 

air intake for the Continental J69 turbojet relocated 

to a "chin" position beneath a pointed nose. The 
subsonic (maximum speed Mach 0-96) Q-2C went into 
production in 1960 and was developed into the Model 
147 reconnaissance variant in early 1962. 


sites for follow-up attacks by fighter-bombers, 
with an RB-47H accompanying each mission to 
collect any useful electronic intelligence (ELINT). 
The Left Hook drones were launched by 4080th 
SW DC-130s during August 20-31, 1965, but both 
were knocked down by groundfire with little to 
show for their efforts. With the 147Ds expended, 
the project was terminated and operations rolled 
into the ELINT-gathering United Effort, using the 
three Model 147Es. The first operational mission 
of the latter took place on October 16, 1965, but 
the ELINT payload failed 20sec into the mission 
and the drone was recovered. The second and 
third United Effort missions, flown on October 20 
and November 5, were deemed partly successful 
as they did capture some, but not all, of the critical 
signals required, although both were shot down. 
The remaining 147E was sent back to the USA for 
reworking, and, after its return to Vietnam, flew 
its final mission on February 13, 1966, successfully 
relaying critical signals about the SA-2's fuzing 
system before it too was shot down.* 

The dedicated photographic-intelligence Model 
147B continued to be the standard drone in use for 
most of 1965. The imagery provided by the 147Bs 
was not optimal, but the sheer volume of it made 
up for this shortfall. During 1965 Lightning Bugs 
accounted for 33 of the 63 SA-2 sites discovered 
in North Vietnam. 

In late October 1965 the first four Model 
147Gs joined the effort. The G was an improve- 
ment of the high-altitude B model, with a more 
powerful Continental J69 engine variant, better 
sensors and a stretched fuselage to accommodate 
more fuel and thus provide greater range and 
altitude performance. 

South-east Asia's monsoon season dictated an 
operational need for a low-altitude drone to fly 
under the weather, resulting in the Model 147], 
which started operations in April 1966. Low- 
level drones would normally operate at around 


BELOW Boeing RB-47H serial 53-4296 was one of two examples assigned to Project Long Arm, essentially a test 
programme to assess the ability of drones to collect ELINT in a high-threat environment and relay it to an aircraft 
loitering in relative safety nearby. The result was Projects Left Hook and United Effort in Vietnam during 1965—66. 


VIA ROBERT S. HOPKINS III 


1,500ft (450m) above ground level, making them 
vulnerable to anti-aircraft artillery (AAA), but 
hard for SA-2s to hit. The high-altitude 147Bs 
and 147Gs operated at 63,000—69,000ft (19,000— 
21,000m), above AAA but vulnerable to the SA-2. 

In the original Model 147 design, the drone 
deployed a parachute at the end of its mission to 
alight near a designated recovery area. This often 
damaged the airframe and reduced operational 
life and availability. To remedy this, in early 
1966 the Mid-Air Retrieval System (MARS) 
was fielded, the drone deploying a parachute 
at around 15,000ft (4,600m). As it was floating 
down it would be snagged by a helicopter. On 
April 3, 1966, the first USAF Sikorsky CH-3C 
MARS helicopters arrived at Da Nang for drone- 
recovery operations. 

In early 1966 ten standard BOM-34A target 
drones were modified as Model 147N decoys, 
which would accompany 147G and J models to 
lure away North Vietnamese MiG fighters, which 
by this time had started to engage the drones.° 
Key to the Model N programme was Maj Harold 
Smith, the drone project manager at SAC HQ, 
who became the acquisition programme manager 
in 1967, before moving on to create the USAF's 
Drone/RPV System Project Office. 


THE CONFLICT ESCALATES 
On June 25, 1966, the 4080th SW and subordinate 
units underwent designation changes, the Wing 
becoming the 100th Strategic Reconnaissance 
Wing (SRW) and the 4025th RS the 350th Strategic 
Reconnaissance Squadron (SRS). As the air war 
escalated in south-east Asia, the need for military 
intelligence increased. The growing threat from 
the SA-2 pushed more of the burden of photo- 
reconnaissance over North Vietnam away from 
manned aircraft and on to the 350th SRS. Missions 
over southern China continued, with eight Model 
147G high-altitude drones being launched in the 
second half of 1966.5 

The mission tempo continued to increase in 
1967, with more missions flown that year than in 
the previous two-and-a-half years, the majority 
by low-altitude 147]s. The 147H, a replacement 
for the 147G featuring a redesigned modular 
payload nose, wings of greater span and jamming 
equipment for protection from the SA-2, flew its 
first operational mission over North Vietnam on 
March 17 and soon also saw action over China.’ 

Models 147NP and 147NQ were produced as 
interim low-altitude drones, both reverting to 
the original J69-T-29A engine with 15ft (4-6m) 
spans. The NP had an automatic guidance system 
while the NQ was radio-controlled by a remotely 
located pilot in a DC-130. The definitive 147] 
replacement, the Model 1475, codenamed Buffalo 
Hunter as part of the overarching Ryan drone 
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RYAN MODEL 147 VARIANTS 


Model 147A Initial variant, minor modification of 
original Model 124 Firebee with stretched fuselage 
Model 147C Update of 147A for training and low- 
altitude tests, with “no-contrail” system and 15ft 
(4-6m) wingspan 

Model 147D Modified 147C for SA-2 surface-to-air 
missile ELINT, colloquially known as "SAM-sniffer" 


High-altitude variants 


Model 147B First high-altitude variant, 27ft (8-2m) 
span 

Model 147G Update of 147B with fuselage stretch, 
no-contrail system and uprated J69-T-41A engine 
Model 147H Compass Bin / Buffalo Hunter; 
optimised high-altitude drone, 32ft (9:8m) span 
Model 147T Compass Bin; improved 147H with 
more powerful Teledyne J100-CA-100 engine. Sub- 
variants: 


Model 147TE Compass Bin / Combat Dawn; 

ELINT version of Model 147T 

Model 147TF Improved 147TE with external tanks 
Model 147E Modified Model 147B for SA-2 ELINT, 
with updated “SAM-sniffer” payload 
Model 147F One-off Model 147B modification to test 
SA-2 countermeasures 


Medium-altitude variants 


Model 147N Expendable decoy derived directly from 
Firebee 

Model 147NA Compass Bin / Combat Angel; 
medium-level ELINT variant with chaff-dispenser. 
Model 147NC similar but with endplate fins on the 
tailplane and ability to drop propaganda leaflets 


Low-altitude variants 


Model 147J Fast-track modification of Model 147B 
for low-altitude reconnaissance 

Model 147NP Fast-track development of 147A for 
low-level operations, with original J69-T-29A engine. 
Sub-variants: 


Model 147NRE Similar to 147NP but modified for 
night reconnaissance 
Model 147NQ Radio-controlled version of 147NP 


Model 147S Buffalo Hunter Optimised low-altitude 
variant with 13ft (4m)-span wings, stretched fuselage 
and J69-T-41A engine. Sub-variants: 


Model 147SB Variant of 147S with Multiple 
Altitude Control System (MACS), allowing pre- 
programmed shifts in altitude, making it much more 
unpredictable. Also fitted with improved gyros to 
permit tighter turns 

Model 147SRE Night-reconnaissance Model 147S 
with infrared strobe and Doppler radar 

Model 147SC Improved Doppler navigation 
system. Largest number produced 

Model 147SC/TV Model 147SC with TV camera 
Model 147SK Naval 147SC with 15ft (4-6m) 

span and rocket-assisted take-off (RATO) launch 
capability 

Model 147SD Model 147SC with improved 
navigational system and external tanks 

Model 147SDL Model 147SD with LORAN 
guidance backup 
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ABOVE A technician inspects a dark-painted Ryan Model 147J mounted 
on the wing of a DC-130 at Bién Hóa in April 1966, the month the 147J — 
essentially a 147G optimised for low-altitude work — began operations in 
south-east Asia. Between April 1966 and November 1967 the 147J flew a 
total of 94 sorties with a 65 per cent recovery rate. via AUTHOR 


LEFT A photograph taken by an AQM-34 of an SA-2 missile detonating 
near Haiphong Harbour on November 30, 1972. By 1970 the Ryans were 
fitted with onboard self-protection jamming equipment. 


BELOW A DC-130 departs on another Lightning Bug mission. Visible on 
the nose of the DC-130 is the smaller radome for the Microwave Command 
Guidance System (MCGS) that enabled in-flight control of the drone. usar 


VIAAUTHOR 


Military redesignation numbers (post-1969) 


AQM-34N Model 147H Buffalo Hunter 
AQM-34G Model 147NA Combat Angel 
AQM-34H Model 147NC Combat Angel 
AQM-34K Model 147SRE Compass Bin 
AQM-34L Model 147SC Buffalo Hunter 
AQM-34M Model 147SD Buffalo Hunter 
AQM-34P Model 147T Compass Bin 
AQM-34Q Model 147TE Combat Dawn 
AQM-34R Model 147TF Combat Dawn 


Compass Bin programme, underwent an extended 
development, being fitted with a J69-T-41A 
engine, original 13ft (4m)-span Firebee wings and 
a fuselage stretched to 29ft (8-8m). 

The low-altitude night-reconnaissance Model 
147NRE was also deployed at this time, mounting 
cameras synchronised with a strobe light source 
on the underside of the drone to track North 
Vietnamese night movements. The 147NRE's first 
operational mission took place on May 25, 1967. 
The 147S Buffalo Hunter was finally fielded in 
1968 and went through many variants, including 
a 147SRE night low-altitude version, fitted with 
an infra-red strobe and film and an improved 
Doppler navigation system.* 


OPERATIONS CONTINUE INTO 1968 
Model 147 drone operations in 1968 continued 
with no change from the previous year, targets 
running the gamut from airfields to infrastructure. 
Overflights of southern China were suspended 
from March 27, 1968, and did not resume until 
the following year.’ 

With the cessation of bombing north of the 19°N 
parallel on March 31, the 147s became the sole 
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LEFT Aerial reconnaissance imagery from 1966 of a 
North Vietnamese SA-2 facility probably taken by a 
Ryan Model 147, showing four launchers annotated 
with black arrows; the radar van is unmarked at upper 
right. The SA-2 was a threat to high-altitude Model 
147Gs and Hs but low-altitude 147Js flew beneath the 
minimum operating altitude of the missile system. 


focus of North Vietnamese air defences. Flight 
plans for the low-level 147S were altered to reduce 
operational altitude to 500ft (150m), normally 
flown at around 500kt, to increase survivability. 

A complete halt to the bombing of North 
Vietnam on November 2, 1968, appeared to 
have little impact on Ryan 147 operations, which 
continued at a pace of about one per day and 
covered the critical Hanoi/Haiphong region as 
well as the rail lines.” 

In 1969 the USAF redesignated the Ryan 147 as 
the AOM-34, although the manufacturer-assigned 
variant designations remained in popular use. 
Reconnaissance activity completed in theatre by 
drones peaked at 437 missions in 1969 as SAC 
worked to fulfill all the collection requirements 
being tasked north of 19°N. 

High-altitude AQM-34N/P (Model 147H/T) 
overflights of southern China resumed in October 
1969, the first mission flying on the 17th, followed 
by three more before the end of the month.” 
Although one Lockheed U-2 mission could 
collect the same amount of imagery as four drone 
sorties, political considerations dictated that 
manned missions were proscribed, even though 
the threat environment in the area was conducive 
to U-2 operations.” 

Four additional drone overflights of southern 
China were tasked in November 1969.? The same 
month, the Joint Chiefs of Staff (JCS) directed that 
high-altitude AQM-34 missions be reduced to 
one to two sorties per month in order to retain 
enough high-altitude drones in case increased 
air defences precluded the use of the Lockheed 
SR-71. On July 4, 1970, OL-20 at Bién Hoa closed 
down, 350th SRS operations moving to the Royal 
Thai Air Force base at U-Tapao in southern 
Thailand, designated OL-RU. As the drones were 
still being recovered over the Gulf of Tonkin, the 
CH-3C MARS helicopters remained at Da Nang. 

The drones continued to concentrate on low- 
altitude day missions, but during the winter of 
1970-71 the remaining AQM-34Ns (147Hs) and 
some new AQM-34P (147T) high-altitude drones 
flew a few missions. The sortie rate in 1971 was 
around 20 missions per month, the majority being 
low-altitude AQM-34L (147SC) drones, which 
flew 277 missions in 1971.'* With the loss of two 
of the three AQM-34N missions flown in July 
1971, SAC halted high-altitude photo-recce drone 
flights as the SR-71 assumed responsibility for all 
high-altitude missions over North Vietnam.” 

In late December 1971 the drone mission-rate 
doubled as tensions grew and the Americans 
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ABOVE A Model 147SC/TV suspended beneath the wing of a DC-130. The latter was fitted with two drone-launch 
stations outboard of the outer engines and a drone compartment aft of the cockpit, accommodating two Launch 
Control Officers, an Airborne Recovery Control Officer and a radar technician who monitored the MCGS suite. 


BELOW An AQM-34M (Model 147SD) Buffalo Hunter mounted on a ground handling cart undergoes electronics 
checks before a mission at U-Tapao in Thailand in the early 1970s. The Thai base was home to both the largest 
and the smallest assets — the B-52Ds in the background and the Ryan drones respectively — in SAC's inventory. 


RIGHT A photograph taken by a low-level Model 
147S during an operational mission flown over North 
Vietnam on October 6, 1968. The 147S also took 
horizon-to-horizon imagery, as seen in the strip at 
lower right; the main image is an enlargement of the 
top third of the strip, and reveals a North Vietnamese 
AAA battery disguised to look like an SA-2 site. 


prepared for a five-day bombing campaign 
starting on December 26. The higher tempo 
continued into the new year, with the AOM-34s 
concentrating on Hanoi and Haiphong. While 
some drones were launched from northern Laos, 
the majority were launched from the Gulf of 
Tonkin, with activity restricted to the low-altitude 
AQM-34L (147SC). 


THE EASTER OFFENSIVE 
In response to North Vietnam’s Easter Offensive 
into South Vietnam on March 30, 1972, President 
Richard Nixon authorised the bombing of North 
Vietnam up to 18°N, moving to 19°N a week later. 
As the bombing campaign escalated, so did the 
tasking for the drones, which provided bomb- 
damage assessment (BDA) intelligence against 
key logistics sites struck by SAC B-52s during 
April 9-23.16 

Bombing operations were expanded on May 
9, 1972, with Operation Linebacker, a systematic 
interdiction campaign that went further north 
into North Vietnam. The drones and SR-71s were 
tasked with pre- and post-strike photography to 
support these efforts and the mining of Haiphong 
harbour — Operation Pocket Money — that had 
started on May 8. In addition, AQM-34s were 
tasked to cover North Vietnamese activity in 
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The AQM-34M(L), a Model 147SDL with LORAN 
| navigation equipment, was first fielded in 
August 1972 to address some of the navigational 

inaccuracies of the Model 147. This example, 
M-42L, seen mounted on the outer pylon of a 
DC-130 (with another good view of the additional 
MCGS radome on its nose) has six parachute 
markings on the fuselage above its wings, 
denoting six successful operational missions. 


VIA AUTHOR 


South Vietnam's overrun Quang Tri province. The 
drone sortie-rate for the first half of 1972 averaged 
37 per month, all executed with the existing two 
CH-3C MARS helicopters, although a third DC- 
130 was deployed to U-Tapao in February 1972." 

When a bombing halt over North Vietnam 
took effect on October 23, 1972, tactical aerial 
reconnaissance was restricted to operating south 
of 20°N, leaving coverage of the critical Hanoi / 
Haiphong region, along with the rail lines to 
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ABOVE The AQM-34L/TV (Model 147SC/TV), a low-altitude SC Buffalo Hunter with a video camera and line-of-sight 
datalink, was introduced in June 1972, completing 121 operational missions in south-east Asia. This variant flew 
the last drone mission before hostilities ceased in Vietnam, and was used in 1973 for monitoring the peace. 


China, to the SR-71 and AOM-24, similar to the 
situation that occurred after the 1968 bombing 
halt.? On November 1, 1972, the 100th SRW at 
OL-RU was redesignated the 99th SRS. On the 
same day, drone-recovery operations and the 
CH-3Cs moved from Da Nang to Nakhon Phanom 
in Thailand. Surveillance of Pocket Money targets 
between November 19 and December 1 was 
performed exclusively by AQM-34s, as the SR-71s 
concentrated on monitoring North Vietnamese 
repair and rebuilding efforts in the wake of 
Linebacker, as part of Operation Post Watch.” 


l ACKER 

With peace talks in Paris appearing to be making 
little headway, the Nixon administration resumed 
bombing — Operation Linebacker II — in an effort 
to stimulate negotiation. On December 15, 1972, 
in anticipation of the attacks, the JCS directed 
SAC to photograph 32 targets in North Vietnam 


with the SR-71 and AQM-34. Two days later, on 
December 17, the JCS directed SAC to initiate 
a maximum sustained reconnaissance effort 
against the North with these same assets. 

On December 18 Nixon ordered bombing north 
of 20°N to resume. AQM-34s were tasked with 
multiple missions per day against highly 
defended areas such as Hanoi and Haiphong. 
After Christmas, an additional DC-130 was 
deployed. Unfortunately, poor weather be- 
devilled SR-71 operations during Linebacker II. 
Although the north-east monsoon season is 
generally drier, it can bring heavy rains in the 
early months, as was the case in 1972. Low cloud 
ceilings that caused challenges for the SR-71 
brought AQM-34L operations to the fore, with 
drones delivering most of the photo- 
reconnaissance support to Linebacker II opera- 
tions. In total, 42 Ryan drone missions were 
launched during the 11-day bombing operation, 


BELOW Lockheed U-2R serial 68-10340 taxies out for a mission from Biên Hòa in 1969. By this time the U-2 was 

confined to missions over Laos and Cambodia owing to the threat of losses over North Vietnam, leaving missions 

over North Vietnam to the unmanned AQM-34 and the Lockheed SR-71, the latter untroubled by aircraft or missiles. 
CHRIS POCOCK VIA AUTHOR 
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that of December, with 62 AQM-34 sorties logged 
in January, most north of 20°N, with the last sortie 
occurring on January 27, 1973. 

Post-hostilities, SAC continued to fly AQM-34 
missions over North Vietnam, Laos and Cam- 
bodia.” The drones continued to average 25 
missions per month through to the end of 1974 
and were heavily relied upon to monitor commu- 
nist activities and analyse North Vietnamese 
intentions in South Vietnam.™ After deploying 
back to the USA in 1975, the drones were swiftly 
put into storage. Although a seeming aberration 
in the SAC inventory, the unmanned Lightning 
Bugs and Buffalo Hunters had proven their 4 
worth in the violent skies of south-east Asia. 
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THE GODDESS FROM FISHERMANS BEND 


Established as a producer of exclusively military aircraft before the Second World War, 
Australia’s Commonwealth Aircraft Corporation ventured into the civil market in the 1950s 
with the Ceres agricultural aircraft, designed to incorporate components from the company’s 
Wirraway trainer. details the rugged cropduster's development 
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N SEPTEMBER 1934 a meeting took place 

in London which established a relationship 

that would ultimately lead to the develop- 
ment of the first Australian-designed 
agricultural aircraft to enter production. 
Two Australian businessmen — Essington Lewis 
of Broken Hill Proprietary and William Sydney 
Robinson of the Collins House Group — were 
considering establishing an aircraft manufac- 
turing company, and they met with Sir Harry 
McGowan, Chairman of Imperial Chemical 
Industries (ICI), to discuss their embryonic ideas? 
The Australians were also looking for potential 
risk partners in the venture; and, a little more 
than two years later, when their new company 
was incorporated as the Commonwealth Aircraft 
Corporation (CAC) in October 1936, the 
antipodean division of ICI — Imperial Chemical 
Industries of Australia and New Zealand 
(ICIANZ) — agreed to contribute 15 per cent of 
the capital of the new company, a sum of £90,000. 
Having grown to become Australia’s largest 
producer of military aircraft during the Second 
World War, CAC grappled with cuts in orders 
as the Australian government slashed defence 
spending after the war? By the 1950s the company 
had managed to reorganise and enter some 
new markets not reliant on the defence budget, 
although it was still primarily a military aircraft 
producer^ Throughout this period, ICIANZ 
retained its 15 per cent shareholding in CAC, 
along with a seat on the Board of Directors. So 
when the latter began considering an entry into 
the agricultural aircraft market in December 1956, 
ICIANZ contributed with a survey of the size of 
the potential market for agricultural chemicals, 


Dr 


large quantities of which it manufactured, and 
agricultural aircraft. 

The first CAC design study for an agricultural 
aircraft, given the project code XP76, was based 
on the company's Winjeel primary trainer, with 
the addition of a hopper and a modified open 
cockpit? However the Winjeel was still in use 
with the Royal Australian Air Force (RAAF) at 
the time, and the cost of obtaining airframes for 
conversion resulted in an aircraft costing twice as 
much as the de Havilland Canada DHC-2 Beaver, 
which was already penetrating the market for 
agricultural aircraft. 


NEW DESIGN, OLD PARTS 

A similar approach, ie. modifying an existing 
CAC design, was taken with the next design study, 
XP77, which proposed using components of the 
Wirraway advanced trainer in a substantially 
modified layout to keep production costs to a 
minimum. The new aircraft was in fact an entirely 
new design, not merely a converted Wirraway. 
CAC Chief Engineer Ian Ring described the 
design philosophy: 

"The solution to the combined problems of low 
initial cost and good serviceability has been found 
in the Wirraway, some 800 of which were made by 
CAC during the period 1939 to 1945, and it was 
decided to make use of many of the component 
parts of those aeroplanes. Engines, undercarriage 
legs, welded components and many other parts 
are available in perfect condition from surplus 
military stocks, and the cost saving represented 
by their use reflects considerably in the favour- 
able selling price for the aeroplane. While using 
these components, and thereby acquiring a 


OPPOSITE PAGE An excellent study of CA28-2/VH-CEB during flight trials of the spreading system in December 
1958, with a CAC-designed spreader attached to the hopper gate. ABOVE The CAC Wirraway (Aboriginal for 
“challenge”) was the company's first venture and was essentially a licence-built North American NA-16-2K trainer. 
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OPPOSITE PAGE Building the prototype Ceres — 
clockwise from top left: The starboard wing of the 
first prototype well into its conversion process from 
Wirraway wing to Ceres wing. The RAAF roundel and 
yellow training band are still evident; the Wirraway 
centre section mounted in a jig, under conversion 

for one of the two prototypes, with the leading edge 
towards the floor and underside towards the camera; 
the first prototype nears completion, in Aircraft 
Factory No 1 circa December 1957, before its first 
roll-out; the finished article, CA28-1, on display in the 
early summer sunshine in front of the CAC factory on 
December 14, 1957. ABOVE is another photograph of 
CA28-1 beside the factory on the same date. 


passing similarity to the Wirraway, [the] Ceres is, 
however, a very different aircraft, both in flying 
characteristics and geometry."* 

Design of the the new machine — designated 
CA-28 and named Ceres after the Roman goddess 
of agriculture — was undertaken by a small group 
of engineers allocated full-time to the project, 
with support provided by the rest of the Design 
Office when time was available. lan Ring was 
Chief Engineer, with Doug Humphries reporting 
to Ring as Chief Design Engineer on the Ceres 
project. Charles Reid was Chief Aerodynamicist 
and Lou Irving the Flight Test Engineer. Senior 
Test Engineer Geoff Barrett was in charge of 
the Structural Test Department. John Kentwell 
took over as Ceres Chief Design Engineer in 
February 1958, when Humphries moved to the 
UK. Max Weston, who had joined CAC from the 
Department of Civil Aviation (DCA), assisted 
with the type-certification process. Sir Lawrence 
Wackett also involved himself in the design and 
development of the Ceres, the new aircraft being 
a development of his beloved Wirraway. 

Adapting components from the Wirraway in 
the new design appeared an expedient solution 
to keep costs down, but it required that the new 
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design should carry a load of 2,300lb (1,055kg) 
to match the 650 h.p. of the engine. This placed 
the design at the top end of the weight scale for 
single-engined agricultural aircraft; the Ceres 
would be a heavy weight. 


ROLL-OUT AND FLIGHT TESTING 
Construction of the first Ceres prototype con- 
sisted of first dismantling Wirraway serial A20- 
680, then modifying and adding sections to 
the wings and fuselage, and installing the new 
cockpit section and chemical hopper before 
final assembly. Work was completed at the CAC 
factory at Fishermans Bend in Melbourne by the 
middle of December 1957, and the aircraft was 
rolled out and displayed to the workforce on 
the grass apron in front of the administration 
building on December 14 that year. 

DCA officials inspected the aircraft in mid- 
January 1958 to determine its eligibility for the 
issue of a Certificate of Type Approval. This 
was the first time the CAC team had attempted 
the civil Type Approval process, and despite its 
proven engineering and design capabilities, a 
long list of changes was specified by DCA, all 
of which needed to be rectified before the Type 
Approval could be granted. 

The flight test programme was to be under the 
supervision of Lou Irving. A total of 45 test flights 
was planned, covering performance, control, 
stability and several other miscellaneous areas.’ 
In his plan, Irving noted that “it is not intended to 
fit engine cowls unless this configuration proves 
unsatisfactory”. The prototype was transported to 
Avalon airfield, west of Melbourne, on December 
17, 1957, and inspected by DCA inspector J. Shaw, 
who declared it ready for flight. Two high-speed 
taxy runs with short hops were completed during 
the early afternoon of February 18. These were 
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ABOVE The first prototype in flight over CAC's factory airstrip sometime during April-June 1958. At the controls is 
CAC test pilot Roy Goon, who had flown Boomerangs with the RAAF during the war. Note the temporary extended 
pitot tube under the starboard wingtip and the original curved windscreen configuration, altered in June 1958. 


satisfactory, so CAC test pilot William Henry 
“Bill” Scott took CA28-1 into the air for its 20min 
first flight later the same afternoon.*Some 13 more 
flights were subsequently completed from Avalon 
over a period of six weeks, before the aircraft 
was ferried back to Fishermans Bend by Roy 
Goon.’ [The flying career of former wartime RAAF 
Boomerang pilot Goon is the subject of a forthcoming 
TAH article — Ed.] With the flying activities now 
in closer proximity to the development team, the 
rate of progress accelerated; over the following 
six weeks a total of 31 test flights was completed. 
The prototype undertook type-certification 
flight tests from late April to late June 1958, during 
which several problems were identified. Excessive 
propeller noise was initially solved by limiting 
the engine speed, an entirely unsatisfactory cure, 
and more permanently addressed by reducing the 
diameter of the propeller, thus reducing the speed 
of the propeller tips. To address high aileron stick 
forces, a larger aileron bellcrank was fitted. 


The second prototype, CA28-2, made its maiden 
flight on June 6, 1958, and immediately joined the 
test programme, performing superphosphate- 
spreading runs on its third, fourth and fifth flights. 


EARLY SETBACKS 

After a total of 87 test flights, the Type Certification 
flight test programme was completed on June 
25, 1958. But CAC received bad news from DCA 
on June 30, learning that the Ceres did not meet 
the “en route climb” requirement of 4:5 per cent 
gradient at heights up to 5,000ft (1,500m) and 1-2 
times stalling speed. More test flying and more 
modifications were needed. 

To help resolve the en route climb issue, 
Wirraway 20-570 joined the development 
activities in late July, flying a series of tests to 
measure airspeeds in level flight and in climbs 
with and without engine cowlings. Based on these 
tests, it was decided to fit engine cowlings on the 
Ceres, and modifications were also made to the 


The first prototype Ceres (c/n CA28-1) as it appeared when it was rolled out at the 
CAC factory at Fishermans Bend on December 14, 1957. The machine carried the civil 
registration VH-CEA but was not actually officially registered until August 13, 1958. 
Artwork by JUANITA FRANZI / AERO ILLUSTRATIONS © 2022 
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ABOVE Superphosphate streams from the spreader mounted on CA28-2/VH-CEB during cropdusting trials at 
Fishermans Bend. The author has self-published the definitive book on the Ceres, entitled Commonwealth Aircraft 
Corporation Ceres: Australia's Heavyweight Crop-Duster (Design Bureau, 2017) — visit www.designbureau.net. 


hopper outlet to reduce drag further. In addition, 
when underwing booms and nozzles were fitted 
for spraying tests, a problem with a pitching 
motion in level flight became apparent, along 
with reduced elevator effectiveness. Several test 
flights were made with various elements of the 
spraying system removed to determine the cause 
of the pitch oscillation. 

The second prototype flew north to Tamworth 
in New South Wales in late September for three 
weeks of agricultural field trials with Airfarm 
Associates. Some 379 flights were completed in 
50-5 hours of flying (an average of 8min per flight) 
and 359 tons of superphosphate were distributed. 
This demanding workload — normal for an 
agricultural aircraft — uncovered a multitude of 
small problems. Several pilots flew the aircraft, 
and their feedback (including that of Basil 
Brown, owner of Airfarm Associates) was mainly 
positive. One serious issue, however, was the 
ingress of superphosphate dust into the cockpit, 
which caused pilots to experience nosebleeds 
and eye irritation. A ram-air intake was installed 
at the base of the fin to create positive pressure 
inside the fuselage, and careful sealing of all 
fuselage panel joints was instituted. Following the 
many changes resulting from these trials, John 
Kentwell approved a supplemental flight test 
schedule, repeating all the original performance 
tests and adding qualitative assessments of 
handling and control. 

The first protoype continued en route climb tests 
in November 1958, and by early December the 
stability behaviour of the aircraft was noted as 
"improved, but unsuitable with full flap [and] 
power'. Modifications continued until Type 
Approval of the Ceres Type B was granted by DCA 
on December 19, 1958. Further tests with CA28-2 in 
January 1959 investigated hot-weather climbs, 
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demonstrating acceptable performance to the 
ICAO maximum, and CA28-1 was tested with a 
reworked centre section fitted. The changes 
improved its dynamic stability; it was noted that 
"aircraft behaviour [is] considered satisfactory". 


TRIALS CONTINUE 

Work continued at a slower pace, aimed at 
improving thrust on take-off and during the 
initial climb. Calculations showed that by 
incorporating a "high-solidity" propeller design, 
the static thrust could be increased by almost 40 
per cent, reducing the take-off run by some 20 per 
cent. Thus, shortened blades from a Consolidated 
Catalina propeller were installed on CA28-3, 
which was registered VH-CEC, and static-thrust 
tests were undertaken. A check flight was made, 
with Roy Goon finding that the propeller exhibited 
a "marked tendency towards overspeeding" 
and that blade-pitch control was also extremely 
sensitive." Numerous test flights followed, using 
cropped blades from a Catalina, Avro Lincoln 
and P-51 Mustang. Despite poor initial flight- 
test results, the design team persevered with the 
concept, finally settling on Hamilton Standard 
DA5080A blades cropped to 10ft (3m)-diameter. 

During September 1958 Peter Chinn from 
Aerial Contracts in New Zealand visited CAC 
and flew the type. He provided numerous 
points of feedback, among which was the need 
for passenger accommodation independent of 
the hopper seat. In response, CAC set to work 
to design a modification to the aft of the cockpit 
fairing which allowed a rearward-facing seat to 
be installed directly behind the pilot. 

Once again the changes to the aircraft required 
flight testing for DCA approval and Lou Irving 
prepared a third set of flight tests.? The first 
aircraft to incorporate this rear-seat modification 
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CA28-2/VH-CEB was upgraded to Type B standard following 
spreading trials at Tamworth, and is depicted here as it was in 
December 1958 when it was purchased by Airfarm Associates. 
Type B changes included a cowled and geared engine, "No 3" 

canopy, and ten-spoke Mustang wheels with disc brakes. 


was CA28-6/ VH-CEG, which first flew on April 
28, 1960, and was used for the supplementary 
flight tests. All aircraft from CA28-6 onwards 
featured this configuration, which engendered 
the designation Ceres Type C. Approval by DCA 
was granted to carry two passengers (one in the 
hopper and one in the rear seat) making the 
Ceres a three-seat aircraft. 


SALES COMMENCE AT LAST 

Once the project had been approved by the Board 
and construction of the first two prototypes had 
commenced, CAC needed to secure an adequate 
supply of surplus Wirraway airframes, so Chief 
Designer Doug Humphries and Eddie Mann 
(CAC Director of Supply & Sales) met with RAAF 
representatives to outline CAC’s requirements.” 

By September 1957 the RAAF was phasing the 
Wirraway out of service and moving the majority 
of aircraft into storage at Detachment B of No 1 
Aircraft Depot at Tocumwal in New South Wales. 
Although the stored aircraft were not being 
used, they had not yet been officially declared 
as surplus, and internal discussions within the 
RAAF noted that the probability of declaring 
further Wirraways for disposal was remote. There 
was, however, a possibility that a certain number 
may be declared in favour of CAC, once the latter 
had advised the RAAF of the number of aircraft 
required for its project. 

The selling price of the Ceres had been a subject 
of much discussion, and a price of £13,500 was 
proposed at a Board meeting on April 22, 1958, 
based on an anticipated production run of 40 
aircraft. Approval for the production of 20 aircraft 
was sought, with prototype development costs 
then estimated at £66,620. 

Although the prototype was first shown to 
employees in December 1957 and had been flying 
since February 1958, the Ceres made its public 
debut on July 1, 1958, at a publicity event held 
at the Fishermans Bend factory. A large gathering 
of invited guests and media inspected CA28-1 
(which was painted with the registration VH-CEA 
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Powerplant 1 x 600 h.p. geared Pratt & Whitney 
R-1830 S3H1-G Wasp single-row nine-cylinder 
air-cooled radial piston engine (production aircraft) 


Dimensions 
Span 46ft iin — (14-3m) 
Length 30ft 8%in (9-36m) 
Height 9ft Oin (2-74m) 
Wing area 312ft? (29-0m?) 
Weights 
Empty 4,475lb (2,030kg) 
Normal payload 2,000Ib (907kg) 
Maximum payload 2,380Ib (1,080kg) 
Normal loaded weight 6,900Ib (3,130kg) 
Agricultural take-off 

weight 7,410Ib (3,361kg) 
Performance 
Operating speed 

with max payload 111 m.p.h. (179km/h) 
Stalling speed 

at max weight 74m.p.h. (118km/h) 
Climb with max 

payload 725ft/min — (220m/min) 
Take-off run with 

max payload 1,295ft (395m) 
Landing run at 

5,500Ib (2,495kg) 585ft (178m) 
Ferry range with 

80 Imp gal (365lit) 

fuel 518 miles (834km) 


but not yet actually registered) and Roy Goon 
gave a cropdusting display on the factory airstrip. 
The second prototype, marked as VH-CEB, was 
also on display in the Flight Hangar, with a walk- 
way set up over the port wing allowing visitors to 
view the cockpit and hopper's filling hatch. 

The first sale came as a result of the field testing 
undertaken with Airfarm Associates at Tamworth. 
Basil Brown decided to purchase the second 
prototype based on what he had seen during the 
trials. A hire-purchase agreement was signed on 
February 3, 1959, and the aircraft was flown from 
Fishermans Bend to Tamworth on the 17th.” 
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The second prototype at Bankstown in July 1958. The aircraft is in 

its original Type A configuration, as rolled out of the factory, with an 
uncowled Pratt & Whitney Wasp engine modified for direct-drive, despite 
the reduction-gear housing attached to the front of the crankcase. 


Most examples were sold under a hire-purchase 
agreement, usually over a four-year term with 
around 47 monthly payments. Total interest 
over the period was around 10-6 per cent, or 3-6 
per cent per year. The hirer could pay off the 
balance early and take immediate possession of 
the aircraft if they chose. The hirer was obliged 
to ensure the aircraft was kept in good condition 
and insured against loss if CAC requested this.!5 


INTEREST FROM ABROAD 

CAC came close to receiving a large order from 
Crop Culture Ltd, based on the Isle of Wight in the 
UK, early in 1959. Jim McMahon of Crop Culture 
had tried to motivate Edgar Percival to design 
a purpose-built cropduster but Percival was 
reluctant. Consequently, McMahon "dragged him 
round Australia and New Zealand", which led to 
Percival designing the EP.9. Crop Culture trialled 
an EP.9 for a short period but placed no orders. 


The company wasstill searching for animproved 
cropduster when McMahon visited Australia in 
late March 1959 to see the Ceres. Accordingly, he 
was checked out in CA28-1/VH-CEA on March 
31, flying the aircraft for 1hr 15 min. He decided 
that the Ceres met his company’s needs and was 
on his way home with the intent of persuading 
the company to buy some when he read an article 
in a magazine about Leland Snow in the USA and 
his new cropspraying aircraft. He immediately 
went to see Snow and, unfortunately for CAC, 
changed his mind regarding the Ceres. 

The second Ceres sale came in April 1959, when 
VH-CEA was purchased by Wynn “Tom” Proctor, 
Managing Director of Proctor’s Rural Services 
Pty Ltd of Alexandra, Victoria.? The aircraft left 
the factory for Alexandra and began operating 
near Boort, Victoria, the following day. 

With the two prototypes now sold, the first 
production aircraft, CA28-3/VH-CEC, took 


BELOW The fourth Ceres to be built, CA28-4/VH-CED, was sold to Aerial Farming of New Zealand in December 
1959, to be re-registered ZK-BPU in its new home country. Here it is seen being flown on a top-dressing mission 
by Bob Divehall of Aerial Farming circa January 1960. It was written off after a non-fatal accident in April 1970. 


TAH ARCHIVE 


FROM WIRRAWAY TO CERES TYPE C : VARIANTS 


CAC WIRRAWAY MARK Ill 
(CA-16 CONTRACT) 


The ultimate version of the 
Wirraway general-purpose 
aircraft. Powered by a geared 
Pratt & Whitney R-1340 

S3H1-G Wasp engine driving 

a 10ft-diameter propeller. 

CAC purchased a total of 61 
Wirraways and dismantled 
them for parts to feed the Ceres 
production programme 


CAC CA-28 CERES TYPE A 


Powered by a direct-drive P&W 
R-1340 S3H1-GMD Wasp driving 
a 9ft 6in-diameter propeller. 
Exposed tailwheel mechanism 
and deep hopper outlet with 
single gate. Curved “No 1” 
windscreen configuration. Two 
built: c/ns CA28-1 and CA28-2 


CAC CA-28 CERES TYPE B 


Powered by a geared P&W 
R-1340 S3H1-G Wasp driving a 
10ft-diameter propeller. Fitted 
with twin oil coolers, enclosed 
tailwheel mechanism and 
shallow hopper outlet with twin 
gates. Flat “No 3” windscreen 
configuration. Aircraft c/ns 
CA28-3 to CA28-5 produced in 
this configuration; c/ns CA28-1 
and CA28-2 converted thus 


CAC CA-28 CERES TYPE C 


Shown as produced by the 
factory. Powered by a geared 
R-1340 S3H1-G Wasp driving 
a 10ft-diameter high-solidity 
propeller. Fitted with twin oil 
coolers, enclosed tailwheel 
mechanism and hopper outlet 
with twin gates. Second rear- 
facing seat and air intake at 
base of fin. Aircraft c/ns CA28-6 
to CA28-21 produced in this 
configuration; c/n CA28-2 
converted thus 


CERES TYPE C (MODIFIED) 


Shown as modified by several 
operators, fitted with blown 
sliding canopy, sheet-metal side 
panels and CAC P-51 Mustang 
tailwheel on an exposed strut 
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ABOVE Ceres CA28-16/VH-CER of Marshall's Spreading Service at Albury, New South Wales, in November 1963. 
The aircraft spent its entire career with Marshall's, until being written off in an accident at Weule on March 2, 1967. 
It is seen here in standard Type C configuration apart from the standard (rather than high-solidity) propeller blades. 


over customer demonstration flights, giving 
a performance at Moorabbin, Victoria, for 
Super Spread Aviation Pty Ltd on July 8, 1959, 
before travelling to Bordertown in South 
Australia during July 19-27 to perform dusting 
demonstrations with Super Spread. On July 27 
the aircraft was flown to Parafield in Adelaide 
to be shown to prospective customers, before 
returning to Fishermans Bend on July 29. 

A delegation of four people from New Zealand 
arrived on September 7 the same year to inspect 
the Ceres. Ossie James and pilot Frank Jarvis from 
James Aviation travelled along with H.K. “John” 
Death and pilot Frank Perry from Aerial Farming 
of New Zealand Ltd. The third Ceres, CA28-3/ 
VH-CEC, was set up for dusting and Ceres Type 
B CA28-4/ VH-CED for spraying, and both were 
demonstrated on September 8. 

With the summer holiday period approaching 


for the Board members and with a more optimistic 
view of potential sales, it was decided late in 
November 1959 that, if two Ceres were sold, 
another batch of three should be put in hand. At 
the end of the year two sales were indeed made; 
CA28-4/VH-CED to Aerial Farming of New 
Zealand Ltd (to become ZK-BPU) on December 
11 and Type B CA28-5/ VH-SSZ to Super Spread 
on December 23.1 


FURTHER PRODUCTION 
By 1960 prospects for the Ceres looked much 
brighter and the assembly of a further six aircraft 
was approved by the Board. By this time, the price 
per unit had risen to £15,000. On March 15 that 
year the first production aircraft, Type B CA28-3/ 
VH-CEC, was sold to Airfarm Associates. 

Work on the sixth, seventh, eighth and ninth 
examples was halted during May 1960 to allow an 


BELOW Constructed by CAC from the wreckage of CA28-1, CA28-18/VH-SSV was acquired by Airfarm Associates 
from Super Spread Aviation in September 1964. Presenting a convenient perch for a pair of magpies at Tamworth in 
March 1966, it is seen here in its factory paint scheme. Note the spray-boom along the trailing edge of the flaps. 


ALAN FLETT VIAAUTHOR 


ABOVE The fifth Ceres Type C produced, CA28-10/VH-SSY was owned by more companies than any other Ceres, 
operating with Super Spread Aviation, Airfarm Associates, Airland Limited, Rural Helicopters, Agro Air and Aero- 
technics. Seen here in Airland colours at Cootamundra in November 1974, CA28-10 remains airworthy today. 


increase in spares production for the company's 
Avon Sabre jet fighter, resuming early in July. 

The second half of 1960 was a busy sales 
period, with four Ceres sold between August and 
December. These were CA28-7 / VH-CEH, sold to 
Aerial Farming of New Zealand in August; CA28- 
6/ VH-CEG to Airfarm Associates in September; 
CA28-8/VH-CEI to Aerial Farming of New 
Zealand in September and CA28-10/ VH-CEK to 
Super Spread in December. 

On December 13 the company's first General 
Manager, Sir Lawrence Wackett, retired, marking 
the end of an era during which Wackett had 
grown the company from its beginnings, setting 
up production of the Wirraway to its peak with 
the production of the Avon Sabre. On Wackett's 
retirement Herb Knight, the company's Engine 
Superintendent, took over as General Manager. 

Sales continued into the following year with 


three Ceres sold to Aerial Farming of New 
Zealand in February and March: CA28-9/ VH- 
CEL; CA28-11 / VH-CEM and CA28-12/ VH-CEN. 
However, a setback in prospects for the Ceres in 
New Zealand occurred shortly afterwards. The 
third and fourth aircraft sold there were both 
damaged in over-run accidents early in 1961.” 
John Death, Manager of Aerial Farming of New 
Zealand, telephoned CAC on April 21 to advise of 
damage to CA28-9/ ZK-BZO. His suggestion was 
that no more Ceres be sent across, because they 
were too big and could not handle the available 
strips. Instead, he suggested that CAC take over 
production of the smaller Cropmaster YA-1 from 
Yeoman Aviation, the latter being short of finance 
at the time. He felt that the Cropmaster had great 
potential in New Zealand, with the possibility of 
17 units estimated. Not surprisingly, CA28-11 and 
12 were the last Ceres sold to New Zealand. 


Representative of the production Ceres Type C, CA28-13/VH-CEO is depicted here as it appeared 
after rolling out of the CAC factory in January 1961. It first flew on February 15 the same year and 
was later acquired by Super Spread Aviation, with which it was registered VH-SSF. It made its last 
flight in January 1997. Artwork by JUANITA FRANZI / AERO ILLUSTRATIONS © 2022 
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ABOVE The penultimate Ceres produced, CA28-20/VH-CEV is seen here in its distinctive Airfarm Associates livery 
in front of the company's hangar at Tamworth in September 1974. Note the red and yellow winged tractor-loader 
above the painted logo on the hangar — this was Airfarm's mascot, created by company founder Basil Brown. 


Sales continued steadily in the second half of 
1961. In August CA28-18/VH-CEX (constructed 
from the remains of CA28-1 after it crashed 
near Seymour, Victoria, on March 22 that year) 
was sold to Proctor's Rural Services (which had 
originally purchased it as CA28-1/VH-CEA). 
Doggett Aviation & Engineering Co Ltd of 
Maylands Aerodrome in Perth, Western Australia, 
purchased CA28-14/ VH-CEP in November. Two 
sales were made in December, with CA28-15/ 
VH-CEQ sold to Airland Improvements Pty Ltd 
(which re-registered the aircraft as VH-WAX) and 
CA28-16/ VH-CER, which was sold to Marshall's 
Spreading Service Pty Ltd of Albury, New South 
Wales. In total, seven Ceres were sold in 1961, 
bringing the total sales to 15. 


FINANCIAL STRUGGLES 

While these sales were trickling in, the company 
was struggling financially, with expected contract 
work on Dassault Mirage production for the 
RAAF being granted to the Government Aircraft 
Factory instead of CAC.” Long negotiations with 
the government followed and the situation was 
finally resolved with CAC being granted work on 
Mirage wings, fins and tailcones and the licence- 
production of Snecma Atar engines. This work 
began ramping up during 1962-63, distracting 
attention from Ceres sales, which slowed in 1962, 
the first not coming until December, when CA28- 
19/VH-CEU was sold to Airland Improvements 
Pty Ltd and re-registered VH-WOT. 

Ceres CA28-17/VH-CET was sold to Airland 
Improvements in March 1963 (and re-registered 
VH-WHY) and CA28-20/VH-CEV was sold to 
the Mutual Acceptance Co and leased to Superair 
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of Kelso, New South Wales, in April. CA28- 
13/VH-CEO remained with CAC for use as a 
demonstrator until its sale in April 1963 to Super 
Spread, which re-registered it as VH-SSF. 

With weak sales and poor demand for the 
Ceres coming at a time of increasing work on 
the Mirage programme, the writing was on the 
wall for the struggling Ceres. Cancellation of 
further production of the type was confirmed 
at the Board’s Executive Committee meeting on 
May 21, 1963. CAC’s Sales Engineer H.G. “Geoff” 
Richardson saw the possibility of six more orders, 
and spoke to General Manager Herb Knight 
about continuing production. But Knight had 
received a negative opinion from factory manager 
Ern Jones, and therefore convinced the Board 
to cancel the programme, leaving the potential 
orders unfulfilled. The protracted flight testing 
programme, numerous design modifications 
and unproductive factory work practices had 
contributed to an overall £400,000 loss on the 
Ceres project.” 

The final Ceres, CA28-21 / VH-CEW, took to the 
air in the hands of Roy Goon on July 25, 1963. 
This was the 21st aircraft by construction number, 
although in reality it was only the 20th built (as 
mentioned, the first aircraft — CA28-1 — was 
rebuilt at the factory as CA28-18 after its crash 
in March 1961). It was sold to Airfarm Associates 
on August 1, 1963, the last civil aircraft to be sold 
by CAC. Thus ends the story of CAC's only civil 
aircraft production programme. The company 
went on to complete several further design 
studies for civil aircraft, but none saw production. 

Planning for production of the Mirage III and its 
Atar engine, as well as the associated tool design 


Issue No 39 


1 The Kingsford Smith Aviation Services PL-7 
Tanker designed by Luigi Pellarini first flew in 
September 1957, five months before the Ceres, but 
never went into production 

2 Blainey, G., The Steel Master: A Life of Essington 
Lewis, Macmillan Company of Australia, 1971, p127 
3 For the full story of CAC, see Hill, B.L., Wirraway 
to Hornet, Southern Cross Publications, 1998, 

or Meggs, K., Australian-Built Aircraft and The 
Industry, Volume 2: Commonwealth Aircraft 
Corporation, Echelon Starboard Publishing, 2020 

4 The company manufactured a range of products 
ranging from housing construction materials and 
components, prefabricated homes (155 sold), 
cast-aluminium cookware, bus bodies (3,700), fire 
tenders (75) and fibreglass yachts. See Hill, op cit, 
pp105—107 and pp206—208 

5 Vella, J., From Fisherman's Bend: CAC Projects, 
Proposals and Projects, Air Enthusiast No 63, May/ 
June 1996, p56 

6 Ring, l., The Ceres — A New Agricultural Aircraft 
From CAC, in Aircraft (Australia), July 1958, 
pp34—35 and pp70-71 

7 Flight Test Schedule CA.28 "Ceres" Agricultural 
Aircraft, Commonwealth Aircraft Corporation Pty 
Ltd, December 16, 1957, Ceres Papers, CAC 
Collection, Australian National Aviation Museum 

8 Several previous authors state that the first 

flight was flown by Roy Goon (notably Parnell 

and Boughton in FlyPast, Australian Government 
Publishing Service, 1988, p281). Since Goon was 
not employed by CAC at the time, this was clearly 
not the case. The aircraft was initially flown under a 
Permit to Fly, without a Certificate of Airworthiness 
or Certificate of Registration. It was registered as 
VH-CEA on August 13 

9 Sqn Ldr Roy Goon (retired) had been hired 

by CAC as its in-house test pilot for the Ceres 
programme, to replace Fit Lt William "Bill" Scott, 
who was CAC's test pilot for the Avon Sabre 
project (seconded from the RAAF ARDU to the 
CAC Resident Technical Officer's office). Scott was 
the first person to break the sound barrier over 
Australia, on August 14, 1953 

10 Supplementary Flight Test Schedule No 1 CA.28 
"Ceres" Agricultural Aircraft, Commonwealth Aircraft 
Corporation Pty Ltd, September 25, 1958, Ceres 
Papers, CAC Collection, ANAM 

11 Departmental Communication by Roy Goon 
(undated), Ceres Papers, CAC Collection, ANAM 
12 Supplementary Flight Test Schedule No 2 CA.28 
"Ceres" Agricultural Aircraft, Commonwealth Aircraft 


and manufacture, was well under way at CAC by 
the time the last Ceres was sold in July 1963. 


SERVICE AND SUPPORT 

The end of sales did not, however, mark the 
complete cessation of Ceres activities for CAC. 
Intermittent work continued over the following 
15 years for service and support of the Ceres and 
their engines. In addition, there was a stock of 41 
unused Wirraway airframes to be disposed of. 
Five had already been dismantled into parts, the 
latter eventually being sold to private buyers. Of 
the remaining 36 airframes, 24 were sold to scrap- 
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Corporation Pty Ltd, March 4, 1960, Ceres Papers, 
CAC Collection, ANAM 

13 National Archives of Australia (NAA): Series 
number A705, control symbol 9/86/296, barcode 
164940, “Disposal of Wirraway aircraft", List of CAC 
requirements 

14 Ibid, 164940, file minute, September 20, 1957, 
p26 of digitised item. 

15 Some authors have erroneously listed the 
delivery date as December 18, 1958. 

16 Hill (op cit) notes that arrangements to provide 
financial terms for customers were made through 
the Commonwealth Bank (p147). This may have 
been the case for some individual customers, 

but the CAC hire purchase contracts make no 
reference to any bank 

17 Peter Graham via Air-Britain Information 
Exchange bulletin board, Topic “Re: EP-9s", 
posted January 30, 2013; also Ray Deerness, Jim 
McMahon — Pioneer Ag Pilot via Professional 
Pilot’s Rumor Network (PPRuNe) bulletin board, 
posted April 17, 2006 

18 Sources differ regarding the date of sale. 
Meggs (op cit) quotes April 17, 1959 and Geoff 
Goodall lists August 14. The hire purchase contract 
document is dated April 14, 1959 

19 Again, sources differ regarding the dates of 
sale of these two aircraft. Dates listed here are 
according to the hire purchase contract documents 
in the CAC Collection, ANAM 

20 CA28-9/7K-BZO was extensively damaged 

on March 9, 1961, when Bill Cookson failed to 

get airborne on take-off at Kahika Station, North 

of Lake Tutira, Hawkes Bay, and hit a fence. The 
aircraft ended up in a gully with the engine torn 
out. It was less than a month old. CA28-8/ZK-BXY 
crashed on February 3, 1961, near Turangarere, 
to the North of Taihape while being flown by Barry 
Cook. It overshot on landing, ran through a fence 
and was so badly damaged that it was written off. 
At the time the aircraft had flown only a total of 
123hr 55min 

21 This open favouring of GAF by the Department 
of Supply under the Menzies coalition government 
marked the start of a long decline in government 
work for CAC, until its eventual takeover by Hawker 
de Havilland in 1985. See Hill, 1998, p155 and 
Chapter 38 

22 Meggs quotes an example of unproductive 
labour practices: 14 man-hours being booked 
against an oleo-leg overhaul task, where four hours 
was the norm 


metal merchant W. Gordon & Sons; one was 
retained as an engine test stand and the remaining 
11 were sold to companies or individuals. Several 
of these airframes have been restored to flying 
condition or are conserved in museums. 

The gentle roar of the Ceres has long since 
disappeared from agricultural airstrips around 
Australia and New Zealand, although a number 
still remain in the hands of museums, collectors 
and restorers. Thankfully, this guarantees that 
the legacy of the heaviest Australian-made 
cropduster — the goddess from Fishermans £ 
Bend — will endure. 
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FLIGHT 169. 


E ENCOUNTER OR CELESTIAL ILLUSION? 


In the early hours of February 8, 1982, Boeing 727 PP-SNG of Brazilian airline VASP 
was operating the regular "redeye" service from Fortaleza to Sao Paulo, when the crew 
became aware of a mysterious “luminous object” apparently following the jetliner. 
UFO or mass optical illusion? SERGIO GONÇALVES examines the scientific evidence 


= VASP 
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All of Boeing's 727s were built at Renton, Washington, "Super 200" PP-SNG 
(c/n 21345) making its first flight on October 7, 1980. It was delivered to VASP 
nine days later to become one of 13 used by the airline on its medium-haul 
routes, and particularly its Economy Night Flights, during 1977-2005. 


VASP's Flight 169 cost 135 Cruzeiros in 1982, 
with a scheduled departure from Fortaleza at 
0145hr. The service operated seven days a week 
between Fortaleza and Sao Paulo, with stops at 
Belo Horizonte, Brasilia, Cuiaba, Curitiba, Goiania 
and Rio de Janeiro. Stops at Altamira, Campinas, 
Campo Grande, Porto Velho, Rio Branco and 
Santarém were also made on selected days. 
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| TDAWN ON Monday, February 8, 1982, 
Boeing 727-2A1 PP-SNG of Brazilian 
2 8 domestic airline Viação Aérea São Paulo 
IE (VASP) was cruising along Airway 
| UR-1. It had taken off from Pinto Martins 
Airport in Fortaleza at 0150hr under a full moon 
in good weather, on a scheduled flight to Sao 
Paulo via Rio de Janeiro. The three-engined 
jetliner was operating service VP169, a Voo 
Económico Noturno (VEN — Economy Night 
Flight), equivalent to the famous "redeye" in 
the USA, such flights having recently been 
authorised by Brazil's Department of Civil 
Aviation in order to offer more affordable prices 
to passengers. In the cockpit were Capt Gérson 
Maciel de Britto, who had logged more than 
26,000 flying hours, copilot Alberto and Flight 
Engineer Cesarino. 


One hour and 22 minutes into the flight, cruising 
at around Mach 0-8 at 31,000ft (9,500m), the 727 
was approaching the city of Bom Jesus da Lapa 
in Bahia when the crew became aware of the 
apparent approach of a luminous object from 
the port side. The object seemed to resemble an 
illuminated aircraft, and appeared to move into 
a position to follow the jetliner. Captain Britto 
immediately contacted the Recife Air Traffic 
Control Centre on frequency 126-9, which was 
vectoring the flight, to enquire about other 
aircraft in the vicinity. He was informed that 
there were no other aircraft, civil or military, in 
the area, the nearest on its screens being tens of 
miles away. 

Unsatisfied with this report, Britto switched 
the 727's landing lights on and reduced the 
cockpit lighting, better to observe the mysterious 
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ABOVE The pilot in command at the time of the VP169 UFO/UAP incident was Capt Gérson Maciel de Britto, seen 
here in the cockpit of a VASP 727 shortly afterwards. A highly experienced commercial pilot who had accrued 
numerous hours on piston and jet types, Britto was fully supported by the airline in the wake of the incident. 


object, still thinking that he was looking at an 
unidentified aircraft. According to Britto and the 
crew, the object appeared to be flying in close 
proximity to the 727, undertaking manceuvres 
that Britto and the crew described as being 
impossible for a conventional aircraft. According 
to Britto, the object moved tens of miles in 
fractions of a second, sometimes positioning 
itself ahead of the jet, sometimes behind, 
suggesting a technology beyond the experience 
of the pilots of the 727. What could it be? 

With the lighting in the cockpit at its lowest 
setting, the highly experienced Britto identified 
the moon and the planet Venus, taking care to 
make sure he was witnessing an unidentified 
flying object and not celestial bodies. He and his 
crew also observed that the object was constantly 
changing colour, varying between red and 
orange, with a white and bluish centre. Another 
detail that caught the attention of the crew was 
the way the object moved, passing alongside 
and beneath the 727, as if it were playing with 
the airliner or intercepting it. As a result, the 
crew referred to the apparition with the technical 
description Unidentified Flying Object (UFO). 


A MYSTERIOUS LIGHT 


At this point, the flight began to be monitored 
by the Centro Integrado de Defesa Aérea e Controle 
de Trdfego Aéreo (CINDACTA — Integrated 

Air Traffic Control & Air Defence Centre) in 
Brasilia, from which Britto continued to request 
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information about the object. The answer 
remained the same; there were no radar returns 
in the vicinity of the airliner. Britto requested 
CINDACTA to confirm the phenomenon with 
other aircraft in the area. Interestingly, a Boeing 
747 of Aerolineas Argentinas (Flight AR169, 
heading to Buenos Aires) and another 727, of 
Transbrasil (TR177 from Manaus to Sao Paulo, 
at that time on the Brasília—Rio de Janeiro leg), 
the latter only 40 miles from the VASP 727, also 
reported to the Força Aérea Brasileira (FAB — 
Brazilian Air Force) Flight Control Centre that 
they had been witnessing a "light" in the same 
reported region for some time. Britto repeatedly 
tried to communicate with the UFO with the 
727's external lights, especially the landing lights 
located at the roots of the wings. 

After passing overhead Belo Horizonte 
at 31,000ft Britto finally received a positive 
response; CINDACTA radar had noted the 
apparent presence of an object close to VP169 
at its nine o'clock position, reporting that 
it was approaching the 727 to within eight 
miles (13km). According to the VASP crew, 
the UFO appeared to change colour rapidly, 
before a bluish light suddenly bathed the entire 
flightdeck, providing the crew with a detailed 
view of the profile of the UFO which, in the 
opinion of the crew, was approximately the 
size of two 747s. At this point Britto drew the 
attention of the cabin crew and passengers to the 
presence of the strange object. 
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ABOVE Controllers at work at CINDACTA in Brasília in the early 1980s, around the time of the VP169 incident. The 
system has been progressively upgraded and is currently divided into four sectors — CINDACTA I to IV — with 
centres at Brasília, Curitiba in the south, Recife in the north-east and Manaus in the Amazon region respectively. 
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At 0312hr Britto made the following 
announcement over the publc address system: 
“Crew and passengers, we are possibly 
observing an unidentified object of great 
luminosity on the left-hand side of our 'plane". 
He was careful to communicate in broad terms, 
so as not to cause panic among the passengers. 
All who looked out of the cabin at that point 
later reported that they could clearly see the 
strange object accompanying the aircraft. 
Unfortunately, one of the flight attendants 
shouted "There's a flying saucer outside!", 
waking up the remaining sleeping passengers, 
leading to much excitement, bordering on panic. 

Several religious leaders also happened to be 
aboard VP169, on their way to the 20th General 
Assembly of the Conférencia Nacional dos Bispos do 
Brasil (CNBB — National Conference of Brazilian 
Bishops), among them Dom Aloísio Lorscheider, 
the famous Cardinal Archbishop of Fortaleza. 
Interestingly, they did not even want to look at 
what was apparently flying to the port side of 
the aircraft. Lorscheider reportedly remarked 
that he "didn't want to know about these things" 
and that "there was nothing out there". With the 
exception of the bishops and their entourage, 
who were seated on the starboard side of the 727 
and did not even get up, all the other passengers 
aboard saw and later confirmed the apparent 
meeting with the UFO to the media, which took 
a keen interest in the incident. 

Numerous passengers later confirmed the 
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words of the captain, and VASP undertook its 
own investigation of the facts, which failed to 
find any mistake or deliberate lie on the part 

of the crew or passengers, all of whom swore 
they had seen the object. Passenger Silézia Del 
Rosso later stated that the object "glowed like 

a mercury lamp used in public lighting. I was 
excited and all the passengers were trying to see, 
fighting over the windows on the left-hand side 
of the "plane. Even so, they were all calm, as if 
they were used to seeing UFOs every day". 


"ANOTHER MOON" 


Another passenger, Maria Morocco, recalled: “I 
saw a very strong point of light, which increased 
and decreased in intensity. I was thrilled". 
Her friend Ana Ximenes related, ^what I saw 
was another moon". Passenger Rómulo Lima 
explained that “the shape [of the UFO] was oval, 
with a brighter centre and lighter edges. But 
I did not see the spikes that other passengers 
talked about". Sandra Vieira stated: "I was 
surprised and moved. I saw an intense light 
coming and going. I wanted them to get in touch 
with us". Finally, Francimeire Araüjo recalled 
that "it was a circle with fluorescent light; a UFO 
without a doubt". In all interviews passengers 
confirmed that they believed that they had seen 
a UFO, a fact much covered on Jornal Nacional, 
the most prestigious news programme on 
Brazil's largest television network, Rede Globo. 
The light from the apparent UFO faded and 
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ABOVE Britto in the passenger cabin of a VASP 727 after the incident. In an interview with Jornal Nacional, Britto 
recalled: “I switched on the landing lights several times . . . the only thing | could identify as a response was the 
sharp approach of the object to the point at which the Brasília radar had detected something eight miles from us". 


became barely visible as the 727 began its 
descent into Rio de Janeiro, largely owing to 
cloud formations over the Serra do Mar, the 
mountain range along Brazil's south-eastern 
coast. However, it only disappeared completely 
once the airliner was close to the threshold of 
Galeão International Airport’s Runway 14 (now 
Runway 15), having appeared to position itself 
to the 727's port side, at 11 o'clock in relation to 
the airliner's heading, for a few minutes until 
the 727 was two miles (3-2km) from the airport's 
outer marker. It had been continuously visible 
from the airliner for approximately 1hr 25min. 


THE SCEPTICS EMERGE 

With the 727 safely back on terra firma, and in the 
wake of much media interest, the first sceptics 
and detractors began to emerge. For them, 

every aspect could be explained: the captain 
was wrong, the object was the planet Venus; 

“a simple reflection” had been conflated into a 
UFO and various other theories. Britto, however, 
refused to retract any of his previous statements 
on the experience; as far as he was concerned, 


Flight VP169 had been followed by a UFO. 

In an interview with Britto in Issue 68 of 
American publication UFO Magazine, it was 
stated that “when he thought of some form of 
contact, the UFO would approach and even pass 
in front of the 727 without jeopardising the 
safety of the flight”. His wealth of flying 
experience was unquestionable; he had started 
his career with Lóide Aéreo Nacional in 1960, 
had flown Curtiss C-46s, Douglas DC-3s, DC-4s 
and Vickers Viscounts, before being given 
command of Boeing jets in 1972, initially the 737 
and from 1977 the 727. It is worth noting that, for 
the remainder of his flying career, he never flew 
without a loaded camera to hand. 

The case became public instantly, as one of 
the passengers on the 727 told everybody she 
met about the experience the moment she 
disembarked at Rio, which soon reached Radio 
Bandeirantes AM reporter Amorim Filho. His 
“scoop” spread like wildfire to other radio 
stations and newspapers and VASP’s press 
department was rapidly swamped by requests 
from news crews all over the country. The 


Boeing 727-2A1 PP-SNG (c/n 21345) in its VASP livery at the time of the UFO/ 
UAP incident in February 1982. Originally established by the state government of 


Sao Paulo in 1933, VASP frequenily ran into political difficulties with the federal 
government and by the 1980s was struggling with inefficiency and losses. 


Artwork by SERGIO GONCALVES © 2022 
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The top half of this page shows the timeline of Flight VP169 on February 
8, 1982. At the bottom is a comparison of the azimuthal positions of the 
unidentified aerial phenomenon (UAP) and Venus at the landing time of 

VP169 at Rio de Janeiro. Magnetic azimuths are as per 1982. 


CLOSE ENCOUNTER A 


OR CELESTIAL BODY? 


VASP FLIGHT VP169, FEBRUARY 8, 1982 


Track 213° 


@ rue veies PETROLINA FLIGHT LEVEL (FL) 310 
(31,000ft/9,450m) 
@ ruch T177 0239hr 
UAP OBSERVATION BOM JESUS START OF UAP OBSERVATION 
PERIOD DA LAPA 0312hr 
BRASÍLIA 


POSITION OF VENUS = 9 O'CLOCK 
RELATIVE TO AIRCRAFT (FLIGHT VP169) 


CINDACTA FL 330 (33,000ft/10,050m) 0358hr 
RADAR POSITION OF VENUS = 11 O'CLOCK RELATIVE TO 
Annee T Q RIO DE JANEIRO AIRCRAFT (FLIGHT TR177) 


8 MILES (13km) SAO PAULO 


0418hr POSITION OF VENUS = 11 O'CLOCK RELATIVE TO 


AIRCRAFT (FLIGHT VP169) ON LANDING 


LANDING 0437hr 
Amac = 1 20-6" J Apae = 1 44° 
T ere Aysr= 124-7° 
A-9477 VENUS 
MAGNETIC & UFO Runway centreline 
ASTRONOMICAL AZIMUTHS (12 o'clock relative 
MAGNETIC AZIMUTH — 


(Amac) is the arc between 
the point on the horizon HORIZON ——— 
below the celestial 
body and the direction 
of magnetic north, as 
illustrated BELOW. 


ASTRONOMICAL 
AZIMUTH (Aasz) refers 
in particular to the angle 
between the meridian 


RUNWAY 
14/32 


of an aiming 


clockwise from Source: Unidentified Aerial Phenomena: The VASP-169 
the north with a Brazilian Episode Revisited, L.A.L. da Silva, Journal of 
range of 0-360. Scientific Exploration, Vol 27, No 4, 2014 
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airline's public relations department swiftly 
organised a press conference at 1000hr on the 
morning of February 8, merely hours after the 
727 had landed, and which lasted until 1500hr. 
After the press conference, Britto returned to 
his home in Rio, where he faced yet another 
marathon of interviews until the evening, 
culminating with an interview on the television 
news programme Globo Revista. 

Perhaps unsurprisingly, the ensuing headlines 
took a somewhat dramatic tone: Rio newspaper 
O Dia's headline ran: “Flying Saucer chases 
VASP ’plane”. Another Rio newspaper, A Luta, 
went further with “Flying Saucer attacks VASP 
"plane". All highlighted the religious group 
aboard, which had refused to believe in the 
airliner's unexplained companion. 

Some four years later, in May 1986, several 
more UFOs appeared in Brazilian skies and this 
time were tracked on CINDACTA’s radar, the 
encounter confirmed by several FAB Dassault 
Mirage III and Northrop F-5 Tiger jet fighters 
sent to try and intercept them. As a result, the 
population started to believe that there may 
be something other than man-made aircraft 
in the skies over Brazil. The then Minister of 
Aeronautics, Brigadeiro Octávio Moreira Lima, 
proposed that he make everything known about 
these phenomena public, but ultimately nothing 
ever materialised. 

Today, the encounter that VASP Flight 169 
experienced on February 8, 1982, is considered 
a serious and credible occurrence by Ufologists. 
A survey undertaken by the Baixada Santista 
Ufological Study Group places the degree of 
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ABOVE A drawing by Britto of his impression of the 
bright light he experienced from the flightdeck of 
VP169. Britto described five phases of the apparent 
encounter: phase 1 — a white light appears; phase 

2 — scintillation starts; phase 3 — colour changes 

to orange and red; phase 4 — blue light with white 
centre; phase 5 — closer to aircraft, contours become 
more definite at both ends. 


LEFT /n an article in the February 1982 edition of VASP 
notícias (VASP News), Britto went to some lengths 


to describe his experience in an article entitled “The 


whole truth about ‘our flying saucer"". viAAUTHOR x2 


credibility of the VP169 episode as Grade 9, the 
third-highest case credibility rating among those 
that occurred in the country. 

Britto was not fired, nor did he suffer any 
kind of sanction from the company or any other 
organisation for having disclosed the facts as he 
saw them. On the contrary, he received a letter 
from VASP commending his conduct during 
the incident. He was 45 years old at the time, 
of which 22 had been spent in the cockpits of 
VASP aircraft. Britto was adamant that what he 
saw was not Venus, which he had seen countless 
times before. In his words, taken from the official 
VASP report, “the intensity of the light was 
compact, very vivid and contrasted greatly with 
the luminosity of Venus and other stars [which 
were] much more subdued, possibly owing to 
the moonlight. I would like to emphasise that 
Venus is a well-known planet, with a softer 
luminescence, fixed and with a position defined 
by the rotation of the Earth, and always of a 
bluish tone". 


THOUGHTS AND THEORIES 


Following the intense publicity of the case, 
several theories circulated about what Britto 
and the passengers had actually seen. The 
most advanced hypothesis was that the strong 
luminosity was in fact the planet Venus, then 
at one of its closest points to Earth, a theory 
vigorously refuted by Britto, who stated 

that he saw the planet and the light as two 
distinct objects simultaneously. Another theory 
suggested a reflection of the moon or even 

the first rays of the sun on clouds. The late 


Issue No 39 


astronomer Ronaldo Rogério de Freitas Mourão, 
a member of the National Observatory of Rio 

de Janeiro, opined that the luminosity was the 
result of the sunrise reflected by a cloud. 

No official theory has ever been fielded by the 
Brazilian government. Despite Britto stating that 
he clearly heard from the CINDACTA controller 
that “we are detecting at this moment an object 
eight miles from your ship”, the Centre denied 
such a transmission occurred. Confronted with 
the flight recording as proof, the denial was 
altered: “It is true that a light point appeared on 
the radar, but it was just a defect in the device,” 
explained Major Aviator José Orlando Bellon, 
head of the CINDACTA Operations Division. 

The VP169 episode continues to intrigue 
Brazilian ufologists to this day. There has never 
been any final conclusion to prove whether the 
light seen by Britto and his passengers was a 
natural phenomenon or the presence of a UFO. 
On the latter point, it would be more technically 
correct to refer to the episode as an unidentified 
aerial phenomenon (UAP), as there is no proof 
that it was, in fact, a flying object at all. 

In a later interview, Transbrasil’s Capt Milton 
Missaglia, pilot of the 727 operating Flight TR177 
with the same destination as VP169, recalled: 
“The only thing I could see well in the position 
reported by Britto was the planet Venus. That 
night it was unexpectedly luminous”. 

From the very beginning, several astronomers 
suggested that VP169 had indeed sighted 
Venus. Among them were L.D. Almeida and 
R.H. Hodara, who concluded, based on a 
simulation undertaken with a Zeiss Spacemaster 
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ABOVE A possible scientific explanation for what the 
crew and passengers aboard VP169 may have seen 
was offered by various astronomers, and included 
such atmospheric phenomena as Fata Morgana, the 
Novaya Zemlya effect or a complex sun-related mock 
mirage, as seen here in San Francisco in 2005. Note 
the saucer-like appearance of the light. 


planetarium projector, that the UAP was “the 
planet Venus, possibly amplified by some kind 
of rare anomalous atmospheric condition". 

A few days later, however, the renowned 
scientific journalist Fernando Sampaio pointed 
out in the newspaper Correio do Povo that, at that 
time, Venus was rising at around 0400hr. Even 
taking into account the fact that the airliner was 
flying at an altitude of approximately 33,000ft 
(10,000m), causing a 3? depression on the 
horizon, Venus would not have been visible at 
0312hr, when Britto announced the phenomenon 
to his passengers. At most, 3° would have 
produced a 12min anticipation of Venus’s ascent 
time, equal to approximately only a quarter of 
the 48min discrepancy. 


A SCIENTIFIC EXPLANATION? 


In a meticulous work of analysis, Brazilian 
physicist and astronomer Luiz Augusto Leitão 
da Silva explored several of these theories to 
arrive at what seems to be the most plausible 
explanation of the facts surrounding the episode. 
He begins with a compelling assertion: 

“The UAP was seen simultaneously by 
three different aircraft that were tens or even 
hundreds of kilometers apart, with no significant 
parallactic deviations reported. This fact clearly 
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ABOVE Following its moment of fame in 1982, PP-SNG continued to serve with VASP, but was leased out to 
American operators Capitol Air and Arrow Air during 1984-86 before being sold to a new owner in the USA as 
N327AS. After serving with Alaska Airlines and Sun Country Airlines, it was sold again in 1994 to become N287SC. 


indicates that the phenomenon was at a great 
distance from observers. In combination with the 
good weather conditions prevailing at the time, 
an astronomical object far beyond the Earth's 
atmosphere seems to be a valid explanation." 

We know that — in theory — Venus had not 
yet risen to the horizon when the UAP was 
reported from the 727, despite Britto saying 
that the object's light "contrasted" with that of 
Venus, which was paler. As da Silva points out, 
however, one of the passengers describes the 
UAP as having a light the colour of a mercury 
vapour lamp, common in streetlights in Brazil 
at the time, which was exactly the colour of the 
planet Venus when observed. Several technical 
analyses of the positions of the aircraft and 
Galeão International Airport, as seen in the 
illustrations on page 47, appear to validate the 
arguments in favour of VP169 experiencing a 
sighting of Venus, manifesting as a UAP. 

If Venus was indeed not visible to the occupants 
of the 727 at the time the UAP was first reported, 
da Silva points out another important factor; 
something may have contributed to making the 
planet unrecognisable, even to an experienced 
professional like Britto, its light diffusing to 
precede the visual appearance of the planet 
itself. This may have happened as a result of an 
atmospheric mirage. If the crews of Flights VP169 
and TR177 believed they had seen Venus when in 
reality it was still -1° (VASP) and —9* (Transbrasil) 
below the horizon, some kind of abnormal effect 
may have manifested itself. 

Luiz da Silva's comprehensive paper on 
the episode — Unidentified Aerial Phenomena: 

The VASP-169 Flight Brazilian Episode Revisited 
(Journal of Scientific Exploration, 2014) — cites 
the potential presence of two possible forms of 
mirage; Fata Morgana and the Novaya Zemlya 
effect, both well-established atmospheric 
phenomena. The one that seems most likely 
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to fit the facts as narrated by the crew of the 
airliners involved is the Novaya Zemlya effect, a 
(usually polar) mirage caused by high refraction 
of sunlight between atmospheric thermal layers, 
and which often anticipates the emergence 

of a celestial body (the sun before dawn, for 
example) under certain circumstances. Britto's 
drawings published in the Brazilian press are 
compatible with an image of Venus distorted by 
such an atmospheric phenomenon. 

Luiz da Silva also mentions that there are other 
possible explanations for the VP169 episode, 
including an atmospheric optical phenomenon 
involving the full moon and ice crystals in cirrus 
clouds. According to this hypothesis, the UAP 
could have been a lunar anthelium — a lunar 
reflection in the same almucantar (parallel of 
altitude) as that of the moon, diametrically 
opposed to it in azimuth. Even the radar blip, 
later fudged by CINDACTA, could have been 
caused by a spurious echo, which sometimes 
originates from thermal inversions. 

There is still certainly much we don't know 
about such sightings and effects, and there are 
many who still believe in extraterrestrial visitors, 
and plenty willing to argue on behalf of arcane 
atmospheric phenomena. Whichever theory 
you prefer, February 8, 1982, was a night to 
remember for the crew and passengers of e: 
VASP Flight 169. 


SERGIO GONÇALVES is the 
author of the multi-volume 
Encyclopedia 727: The Jet 
That Changed Commercial 
Aviation, published by Clube 
de Autores. The English- 
language edition of Volume 1 
is available from The Aviation 
Bookshop (www.aviation- 
bookshop.com) 
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Replacing the Jet Provostin RAF service 


By 1980 the RAF's dependable but elderly BAC Jet Provost jet trainer was rapidly reaching 
the end of its shelf life, and the Service began exploring the hardware options available 
to meet its future training requirements. JAMES JACKSON takes a look at the resulting 
procurement process, which dwindled from an initially crowded field to a two-horse race 
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Y THE EARLY 1980s the BAC Jet 
Provost had been the mainstay of 
the RAF's basic flying training fleet 
for two decades. In late 1981 the Air 
Staff began planning its replacement 
for the early 1990s. At a time when defence 
spending was under review, the balancing of 
capital and operating costs was vital. The ideal 
solution appeared to be a turboprop-powered 
basic training aircraft that could be acquired "off 
the shelf" with potentially large cost savings. 

The resulting request for tenders attracted 
proposals across four continents and resulted in 
the selection of the Brazilian-designed Embraer 
EMB-312 Tucano, which in partnership with 
Belfast-based Short Bros resulted in the Shorts 
Tucano T.1, which was retired from RAF service 
in October 2019 after a successful 30-year career. 
As with most critical RAF procurements, the 
process was a mixture of technical assessment, 
lobbying and political manceuvring. 


New trainer for a new decade 

In December 1981 the Commander-in-Chief of 
RAF Support Command, Air Marshal Sir Michael 
Beavis, outlined the possible options and their 
potential costs.' Conserving the Jet Provost fleet 
until 2000 would require refurbishing 82 T.3As 
and 43 T.5As at a cost of £60m, plus operating 
costs of £1:14bn. Buying 120 new EMB-312 
Tucanos would cost £76-9m plus running costs for 
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102 aircraft until 2000 totalling £558m. The Swiss 
Pilatus PC-7 worked out cheaper at £65-9m and 
£405m. Against these potential savings a national 
solution looked prohibitively expensive. The 
British Aerospace (BAe) design team at Brough 
in Yorkshire was working on its P.164 series of 
basic trainers. The turbofan-powered P.164-12 
would cost £45m in development costs and 120 
aircraft would cost £136-8m, with running costs 
of £669-8m until 2000 for 102 aircraft. 

Other events confirmed that an entirely new 
aircraft would indeed be needed; the discovery 
of fatigue cracks in several Jet Provost T.5 fins 
in April 1980 led to a series of urgent emergency 
repairs. The aircraft's fatigue life was extended 
beyond 1982 with the fitting of a total of 38 
spare and 20 new sets of wings, but a major 
refurbishment to extend the type's service life for 
another 20 years was economically unfeasible. 

With the 1981 Defence White Paper and the 
Falklands War in 1982 having focused attention 
elsewhere, approval for a new training aircraft 
from the Air Force Board did not materialise 
until late 1983. Air Staff Target AST.412 was 
issued on November 30 that year for 155 basic- 
training aircraft with an in-service date of 1989. 
A supplementary war role with provision for 
underwing stores was added to give the Ministry 
of Defence (MoD) freedom of action during the 
procurement process; AST.412 was identified as a 
“warlike store", thereby making the programme 


TOP The Jet Provost T.5 was a pressurised variant of the T.4, modified to reflect the increasing emphasis placed 
on high-altitude training from the mid-1960s. The first production example joined the RAF in September 1969. 
Luton-built T.5 XW318 is seen here on a photographic sortie during the SBAC show at Farnborough in 1970. 
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Top Secret. Even so, the selection process was to 
be a very public affair in the aeronautical press, 
newspapers and in Parliament, with the MoD 
keenly applying the dark arts of public relations 
to defend its decisions.” 


Technical requirements 

The associated Specification T.301 detailed the 
technical requirements? The performance and 
handling characteristics had to be forgiving of 
mistakes, but sufficiently demanding to enable 
students to develop their potential during a 140- 
hour basic flying-training syllabus. The aircraft 
had to be suitable for spinning and aerobatics, 
instrument flying, formation flying, medium- and 
low-altitude navigation training and night flying 
including basic formation flying. The maximum 
speed was to be 210kt at sea level, with a stalling 
speed no greater than 60kt, a climb to 15,000ft 
(4,600m) within 7min and a service ceiling of at 
least 25,000ft (7,600m). The take-off and landing 
distances had to suit a 2,000ft (610m) runway 
with an undercarriage capable of sustaining a 
descent of 13ft/sec (4m / sec). 

Both turboprop and turbofan engines were 
permissible. The former was favoured, although 
there were worries that this might lead to higher 
rates of student wastage at the advanced training 
stage on the BAe Hawk. The Assistant Chief of 
the Air Staff (Operations) — ACAS (Ops) — Air 
Vice-Marshal John W. Price argued for a Scottish 
Aviation Bulldog/Hawk syllabus instead, but 
this proved unfeasible owing to lack of resources 
and a shortage of Hawks.* Tandem seating with 
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LEFT & BELOW LEFT By the early 1980s the Brough 
Division of British Aerospace (BAe) was some way 
into studies for the RAF's new-generation trainer, 
contemporaneous promising designs being the 
turbofan-powered P.164-08 (also known as NBT 108), 
seen at top left, which bore a striking resemblance 
to the BAe Hawk; and P.164-09 (NBT 109), below left, 
powered by a turboprop engine, which adopted the 
configuration common to most of its AST.412 rivals. 


ejection seats was required, and the avionics and 
instrument panels were to mirror those fitted to 
the Hawk as much as possible. 

The airframe had to be fully stressed to limits 
of +6g/-3g. This requirement would have major 
consequences. The MoD's Controller Air pointed 
out that in practice this meant limits of +6-7/- 
34g, but nearly all of the tenders were designed 
to civilian FAR 23 regulations for normal 
accelerations of +6/-3g, which in practice would 
restrict flight clearance to +5-2/-2-2g — which was 
regularly exceeded by the Jet Provost. In addition, 
a 12,000-hour fatigue life was required, and 
many of the manufacturers had not completed 
fatigue testing to such stringent limits. Both of 
these factors narrowed the likely contenders and 
would result in expensive redesign. 

Invitations to tender were issued to industry in 
September 1983, and 22 responses were received 
(a late submission from the Finnish manufacturer 
Valmet offering the L-80TP turboprop was 
rejected). A foreign purchase was the most likely 
outcome, but industrial and political factors 
meant that assembly or manufacture within the 
UK was essential, even at the risk of increasing 
the cost. This would require offset deals and 
ideally a quid pro quo that Hawks or other British 
military equipment would be purchased in 
return? Therefore, most of the tenders from 
non-British companies featured local partners. 
The submissions were assessed by the MoD's 
Procurement Executive and the Royal Aircraft 
Establishment (RAE).5 

BAe at Brough had continued to refine the P.164 
series since the late 1970s. Two designs were 
offered for AST.412; the turbofan-powered P.164- 
108 and the turboprop-powered P.164-109 (also 
known as New Basic Trainer NBT 108 and NBT 
109 respectively). Both were conventional designs 
with stepped tandem cockpits. The P.164-109 was 
powered by a 750 s.h.p. Pratt & Whitney Canada 
(P&WC) PT6A-25C; the P.164-108 had a 2,293Ib- 
thrust P&WC JT15D-40 turbofan, while the P.164- 
108A had the 2,338]b-thrust RTM.322-20 turbofan, 
which allowed the use of a smaller wing to reduce 
weight and drag to improve performance. This 
was a variant of the new Rolls-Royce / Turboméca 
RTM.322, developed as a turboshaft for medium- 
lift helicopters like the EH101 Merlin. The P.164 
designs cost half as much again as an imported 
design, but had the benefit of meeting UK 
airworthiness and engineering standards. 
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ABOVE With the addition of a Pratt & Whitney Canada PT-6A turboprop engine, the NDN Aircraft Ltd NDN-1 
Firecracker became the Turbo Firecracker. The first, G-SFTR, first flew in September 1983. Two more were built: 
G-SFTS, as seen here, and G-SFTT, all of which were acquired by Carlisle-based Specialist Flying Training Ltd. 


Desmond Norman, one of the founders of 
Britten-Norman, had realised during the mid- 
1970s that strained military budgets would 
require low-cost trainers and his new company, 
NDN Aircraft Ltd, based at Sandown on the Isle 
of Wight, developed the NDN-1 Firecracker. This 
conventional low-wing monoplane had tandem 
seating, an airbrake and was powered by a 
260 h.p. Lycoming AE10-540 piston engine. The 
prototype, G-NDNI, first flew on May 26, 1977, 
and in late February 1979 was evaluated by the 
RAF's Central Flying School (CFS). The report 
by Air Cdre A.W. Fraser was glowing, describing 
the Firecracker as a leading contender in its 
class, with performance approaching that of the 
Jet Provost T.3A at 10,000ft (3,000m) and perfect 
for aerobatics.’ Some minor improvements were 
highlighted to enable potential RAF use and NDN 
looked at fitting a Lycoming LTP 101 turboprop. 


The TurboFirecracker 
The lack of a formal requirement at that time 
saw NDN's request for a formal assessment 
by the Aeroplane & Armament Experimental 
Establishment (A&AEE) turned down. The Isle 
of Wight company secured a joint Firecracker/ 
Hawk bid to Greece in co-operation with BAe and 
in 1981 began a press campaign focusing on its 
lower cost compared with the EMB-312 or PC-7. 
Theimproved PT6A-powered TurboFirecracker 
was eagerly submitted to AST.412 by NDN. The 
RAE assessors were doubtful, however, about 
the company's level of expertise, particularly 
in fatigue design and structural testing. To 
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overcome this would require collaboration with 
an experienced company, which would increase 
the cost, negating the Turbo Firecracker's main 
selling point. The prototype, G-SFTR, made its 
maiden flight on September 5, 1983. 

With Westland and BAe deciding to pitch their 
respective bids to other competitors, NDN allied 
with Hunting Aviation, establishing Hunting 
Firecracker Aircraft Ltd to develop and market the 
aircraft. In the House of Commons, Stephen Ross, 
the Liberal Party Member of Parliament for the 
Isle of Wight, pressed the government to support 
the private investment of £3m in the project and 
help reduce the 16-5 per cent unemployment rate 
in his constituency.’ 

The only other British contenders were from 
small companies that realistically had no chance 
of success. Edgley Aircraft proposed the EA 
21 (also known as EAX), a development of 
the Optica survey aircraft with a turboprop- 
powered ducted-fan. George Miles attempted 
to revitalise the M.100 Student, which had been 
eclipsed by the Jet Provost in the late 1950s. The 
Merlin and Martlet were modernised versions 
with a modified fuselage for tandem seating 
powered by a Garrett F109 turbofan and a ducted 
fan respectively. No detailed information was 
supplied to the RAE and consequently they were 
not considered further. 

The Australian Aircraft Consortium (AAC) 
submitted the A20 Wamira II, developed from 
the A10 Wamira being developed for the Royal 
Australian Air Force (RAAF). The A20 featured 
a new fuselage with tandem seating. Despite the 
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ABOVE Spain's submission to 
AST.412 was the CASA 101 Aviojet, 
the prototype of which is seen 
here at the 1980 SBAC show at 
Farnborough. Despite having 
garnered orders in Latin America, 
it was deemed too expensive and 
too advanced to be a basic trainer. 


LEFT Offering a 65 per cent 
workshare arrangement with a 
UK-based manufacturer, West 
Germany's Rhein-Flugzeugbau 
fielded its Fantrainer 400/600, 
the prototype of which is seen 
here in June 1982. Of unusual 
configuration, the Fantrainer 
incorporated a mid-fuselage- 
mounted ducted fan. 


RIGHT From France came the : 
Aérospatiale Epsilon TE a — z as 
turboprop-powered variant of its T. =~ e ! : U 


T 


original piston-engined trainer. 
The prototype Epsilon was fitted 
with a Turboméca TP 319 Arrius 
powerplant, as seen here at 

the 1987 Paris Air Salon, to be 
rebranded as the Omega. 


BELOW One of the less likely 
contenders for AST.412 was the 
Romanian ICA Brasov IAR-825TP 
Triumf, the prototype of which 

is seen here at the 1982 SBAC 
show at Farnborough. Powered 
by a PT-6A, only one was built. 
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expected performance improvements from the 
narrower fuselage, the estimated 250kt Vne (never- 
exceed speed) was below the minimum limits of 
AST.412. The Australians offered a 50 per cent 
workshare with a UK company, which after much 
discussion was confirmed as Westland, which 
would secure 300 jobs at its Weston-super-Mare 
factory. This pleased the MoD, as it saw a chance 
to boost helicopter sales, in particular for the 
Lynx, to Australia and the wider Pacific region.’ 
Any A20 order from other Nato or European 
customers would also be built by Westland. 


Several European manufacturers also offered 
submissions, all of which were rejected. From Italy 
came the Caproni Vizzola C22] and SIAI-Marchetti 
5.211; Spain offered the CASA C-101BB Aviojet 
and West German company Rhein-Flugzeugbau 
submitted its Fantrainer using a mid-fuselage 
ducted fan. Aérospatiale in France submitted the 
Epsilon TP, essentially a TB 30B Epsilon fitted 
with a 350 s.h.p. Allison 250B-17C turboprop. 
Surprisingly for a French company, Aérospatiale 


LEFT A collaboration between 
the Australian Aircraft Consor- 
tium and UK company Westland, 
the A20 Wamira Il was a develop- 
ment of the proposed (and 

not completed) side-by-side 

A10 Wamira trainer. The AAC 
was formed by the three main 
Australian aircraft manufacturers 
— CAC, GAF and Hawker de 
Havilland. Westland had no hand 
in designing the A20's tandem- 
seat fuselage, but was involved 
in the selection and fitting of 
avionics for AST.412. TAH ARCHIVE 


BELOW Cheapest of the 
turbofan-powered contenders 
for AST.412 was Italy’s Caproni 
Vizzola C22J, developed 

from the company's series of 
sailplanes and powered by a 
pair of Microturbo TSR 18-1s. 
Its side-by-side seating, lack of 
ejection seats and poor climb 
performance ruled it out. 


offered BAe the lead partnership position. The 
Epsilon TP would emerge in November 1985 as 
the Turboméca Arrius-powered Omega, but only 
the prototype was built. 

Perhaps the most surprising contender came 
from behind the Iron Curtain via DK Aviation; 
the Romanian ICA Brasov IAR-825TP Triumf, 
developed from the IAR-823 touring light aircraft 
with a new tandem cockpit with unstepped 
seating and powered by a 680 s.h.p. PT6A-15AG 
turboprop. The RAE assessors found it inadequate 
in most respects and had serious doubts about its 
airworthiness clearance. 

Two contenders came from the USA. Fairchild 
tendered the T-46A Eaglet, which had been 
designed for the USAF’s Next Generation Trainer 
(NGT) programme to replace the Cessna T-37. 
The T-46A retained the T-37's side-by-side seating 
layout and was powered by two 1,330Ib-thrust 
Garrett F109-GA-100 turbofans. It had insufficient 
fuel capacity to achieve the low-altitude training 
sortie specified in AST.412, and was expensive 
at £345m (twice the cost of the Pilatus PC-9) 
if licence-built, or slightly cheaper if built by 
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ABOVE A submission from the USA came in the form of the Fairchild T-46A Eaglet, powered by a pair of Garrett 
F109-GA-100 turbofans. The fact that it had side-by-side seating and insufficient fuel capacity to achieve even the 
low-altitude element of AST.412 operations militated against it. The entire T-46A programme was cancelled in 1986. 


Fairchild. In July 1982 the USAF had ordered 
two prototypes, with options for the first 54 of 
up to 650 production aircraft. The prototype first 
flew on October 15, 1985, some six months late 
owing to development issues which contributed 
to the unit cost doubling to $3m, which led to the 
cancellation of the programme in 1986. 

Beechcraft partnered with Eagle Aircraft 
Services to offer an improved T-34C Mentor, the 
T-34FBT, offering a production licence for Short 
Bros. The T-34C had been in US Navy service 
since 1978 but the Mentor's ageing basic design, 
with unstepped tandem seating, would need 
extensive modifications to meet AST.412. Even 
before the official invitation to tender, T-34C 
N2067A had been demonstrated to the CFS at 
Leeming in May 1983. 


The Brazilian and Swiss options 

From Brazil, Embraer — in partnership with its 
UK agent CSE Aviation — offered the EMB-312 
Tucano, which had been developed for the Força 


Aérea Brasilieira (Brazilian Air Force) to replace 
the Cessna 1-37, and was due to enter service 
in 1983. Embraer also proposed a collaboration 
with Short Bros with a full production licence, 
production being undertaken by a subsidiary, the 
Shorts Light Aircraft Company. Tucano PP-ZDK 
had been flown at CSE Aviation's Kidlington 
base in September 1982 by Wg Cdr R.S. Burrows, 
who felt that the aircraft was more suited to 
intermediate and advanced training." His main 
criticisms were inadequate pre-stall warning and 
high stick forces in roll with a poor maximum 
roll rate. The main areas of concern for the RAE 
assessors were fatigue life, structural strength and 
birdstrike resistance. A stronger airframe would 
be heavier and erode what was already poor 
climbing performance and acceleration. It was, 
however, a modern design with a cockpit layout 
similar to the Hawk and with ejection seats; plus 
partnering with Short Bros would provide the 
necessary design and manufacturing support. 
The PT-6A-powered Pilatus PC-7 had caught 


BELOW The third prototype Embraer EMB-312 Tucano, PP-ZDK, made its first flight on August 16, 1982, and flew 
across the Atlantic a matter of days later to participate in that year's SBAC show at Farnborough, where it is seen 
here in its attractive demonstration colour scheme. It was also test-flown by an RAF pilot during the same UK visit. 
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ABOVE Switzerland's Pilatus PC-9 was a development of the same company's PC-7. The first pre-production 
example (there was no prototype as such, initial testing of the modifications being completed with a PC-7) is seen 
here alongside a Hawk, the type for which it was competing to be the lead-in aircraft in the RAF's training syllabus. 


the Air Staff's attention during its initial 
deliberations, and the Swiss company had also 
engaged in subtle lobbying; Pilatus test pilot 
Bob Cole had been an RAF instructor and his 
assessment of the PC-7 appeared in the British 
press." By the time AST.412 had been issued, two 
Pilatus products were on offer; the PC-7 and the 
newer PC-9, which was then in development as 
a private venture. Pilatus, in co-operation with 
Britten-Norman, was offering the PC-7, but the 
PC-9 was more attractive, being a new design 
with a stepped tandem cockpit and ejection seats, 
and set the benchmark for the entire assessment. 

There was a third option. Marshall Aerospace 
at Cambridge offered the MC-7, combining the 
PC-7’s engine and wings with the new PC-9 
fuselage. This hybrid offered too many 
compromises and no real cost savings, and so 
was rejected. Interestingly, a decade later Pilatus 
would develop the PC-7 Mk II with a stepped 
cockpit for a South African Air Force requirement. 


The result of the technical assessment revealed 
four possible contenders, which were publicly 
announced in March 1984. These were the PC-9, 
A20 Wamira II and the two BAe Brough P.164/ 
NBT designs. In terms of capital and development 
costs, the as-yet undeveloped BAe aircraft were 
the most expensive at £215m-£775m; the A20 was 
next at £170m and the PC-9 was the most cost- 
effective at £155m, and the closest to fulfilling 
AST.412. There was also a list of "also-rans" that 
might be reconsidered if further development 
effort could remedy their structural shortcomings. 
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These were the Italian S.211, Brazilian Tucano, 
Swiss PC-7 and British Turbo Firecracker. 

While the MoD decided how to fund AST.412 at 
a time of financial stringency, the expensive P.164 
was deleted and BAe entered into a partnership 
with Pilatus, partly in response to Swiss interest 
in the Hawk. In co-operation with Short Bros, 
Embraer had fully embraced the customer's 
requirements and began to modify the EMB-312 
with a stronger structure, revised wing leading 
edges for improved birdstrike protection, a 
revised canopy and a new ventral airbrake, the 
resulting design sharing no common structural 
parts or equipment with the original EMB-312. 
A new four-bladed Dowty propeller would 
also improve climbing performance. This effort 
elevated the Tucano into the list of top contenders. 

Between July and September 1984 the A&AEE 
and two CFS instructors undertook flying assess- 
ments of the Tucano, PC-9 and Turbo Firecracker, 
although none was completely representative 
of the standard offered to meet AST.412. The 
Turbo Firecracker lacked its planned assisted- 
escape system and more powerful 750 s.h.p. 
PT6A-25C engine, and the PC-9 was the first 
example, which had only been flying for six 
months. The latter gave a good account of itself, 
excluding the inevitable snags at such an early 
stage of development. The Turbo Firecracker was 
underpowered and suffered from aerodynamic 
issues which required a major redesign to cure, 
putting it out of contention. The PC-9 was rated 
higher than the Tucano owing to its higher 
performance, more extensive flight envelope and 
superior stalling and landing characteristics. 
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ABOVE /n March 1985 it was announced that the Shorts-built Tucano fitted with the Garrett TPE-331 powerplant 
was the winner of AST.412, with 130 to be purchased for the RAF. The Tucano T.1 entered RAF service in 1988, 
providing sterling service in both red-and-white and all-black (adopted in 1996) colour schemes for 30-plus years. 


A change in Specification T.301 had increased 
the maximum speed at sea level to 240kt and at 
least 170kt at 20,000ft (6,100m). All the leading 
AST.412 contenders had been powered by the 
PT6A, a win-win situation for P&WC. In mid- 
1984 the USA's Garrett AiResearch began pushing 
its 1,100 s.h.p. TPE-331 engine, and Rolls-Royce 
signed a Memorandum of Understanding to act 
as major subcontractor for up to a third of the 
engine, including third-country sales.” 

Given the more demanding speed requirement, 
some of the proposals, including the A20 Wamira 
II, soon sported the TPE-331 as an alternative 
choice. Although Embraer and Short Bros initially 
resisted the change, it soon became clear that 
more power was needed to achieve the necessary 
performance as structural weight grew to meet 
the fatigue requirements. Thus the TPE-331 was 
selected. Short Bros estimated a total lifetime cost 
saving of £60m for the TPE-331-engined Tucano 
compared to the PT6A-powered PC-9, a figure 
which proved very attractive to the MoD. 

Following these refinements, the MoD requested 
final bids from Embraer and Pilatus by January 
31, 1985. Despite having fallen out of contention a 
couple of months earlier, both Hunting Firecracker 
Aircraft Ltd and AAC-Westland were included 
owing to their somewhat vocal protests.? Despite 
this, the Wamira II never progressed beyond the 
mock-up stage. The third Wamira prototype was 
to be the first A20 airframe and was scheduled to 
fly during 1985, severely trailing its off-the-shelf 
competitors; work ground to a halt. 
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Only three Turbo Firecrackers were built, all 
being sold to Specialist Flying Training. Norman's 
company, which became The Norman Aeroplane 
Company Ltd in July 1985, went into receivership 
in 1988. 


The political element 

Political factors, both domestic and foreign, now 
came into play. For Shorts (as it was known from 
1984), the Tucano deal offered a further boost, the 
company having won a USAF order for C-123A 
Sherpa transports. Civil and military collaboration 
with Embraer would boost the company's 
privatisation strategy.“ Shorts had regularly been 
awarded contracts since the 1950s to keep its 
Belfast workers employed in an area of notor- 
iously high unemployment. This still applied 
during the early 1980s as local unemployment 
rose to around 20 per cent, but making the 
company attractive to potential buyers was now 
the government's prime motivation.” 

The Foreign Secretary, Geoffrey Howe, lobbied 
Michael Heseltine, Secretary of State for Defence, 
in favour of the Tucano.'* Howe argued that half 
of the UK's visible trade to Latin America went 
to Brazil, with defence exports being especially 
important. An order would consolidate this 
position and Shorts could tap into Brazilian 
expertise in exporting to emerging economies, 
as well as possibly improve prospects for other 
British aircraft such as the BAe 146 feederliner. 

There were also diplomatic efforts under way 
to improve relations with Brazil following the 
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UK's conflict with its South American neighbour 
Argentina over the Falklands, as well as debt 
discussions. Norman Tebbit, Secretary of State 
for Trade & Industry felt that Howe was 
premature in advocating the Tucano when all 
the political and economic factors had not been 
fully assessed.” Unsurprisingly the Secretary 
of State for Northern Ireland, Jim Prior, backed 
Howe's argument in favour of improving defence 
sales to Brazil, plus improving the prospects for 
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privatising Shorts and safeguarding 500 jobs.!5 
Choosing the Garrett-powered Tucano would 
also benefit Rolls-Royce given its workshare 
agreement, although P&WC later offered the 
British engine company a similar deal.” 

There were equally favourable factors for the 
PC-9, the biggest being potential defence sales to 
Switzerland, including Hawk Mk 66s to replace 
the Flugwafte’s venerable de Havilland Vampire 
trainers, single-seat Hawk 200 fighters to replace 
its Hawker Hunters, as well as Javelin and LAW 
80 anti-tank weapons and Land Rover vehicles.” 


And the winneris... 
Heseltine’s decision to purchase 130 Tucanos 
was hotly debated afterwards. The government 
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1 Minute, “Future Training Pattern and Aircraft”, 
December 18, 1981; The National Archives (TNA) 
AIR 8/3701 

2 Memorandum, “The Future of the Basic Flying 
Training Fleet”, April 12, 1983; also “Record of a 
Meeting held in the Office of the Minister of State 
for Defence Procurement”, March 12, 1984, TNA 


publicly insisted that the selection had been AIR 8/3701. 
based purely on technical and financial factors. SU T-901D&P, May 30, 1984, TNA AVIA 
While this was partly true, reading the official [pip for Chief of the Air Staff, April 18, 1983, 


files today it is clear that wider political factors 

came inid play. On purely teelinioil grounds, Hiis Vois 

the PC-9 had slightly superior performance and 6 Report, “An Assessment of the Technical and 
required less modification to meet AST.412, but Cost Implications of Refurbishing or Replacing the 
the Tucano soon proved popular with students Jet Provost Basic Training Fleet", February 15, 
and instructors after its introduction into service, 1984, TNA AVIA 69/24 : 

and provided the perfect complement to the Vina st ee by 
Hawk in terms of performance and capability. , , , 

The industrial aa political impacts d i oe eee! Fe DOB TERDRUBI S TOSS 
the Tucano proved to be slight; BAe’s partnership g Draft letter from Heseltine to Secretary of State 
with Pilatus resulted in 30 PC-9s being assembled Northern Ireland, undated, TNA AIR 8/3701 
at Warton as part of the Al Yamamah 1 deal with 10 Flight Report, September 15, 1982, TNA AVIA 
Saudi Arabia alongside Hawks and the Panavia 69/24 
Tornado. The Swiss went ahead with their Hawk 11 The Daily Telegraph, March 8, 1982 
purchase and Brazil bought Westland Lynx naval 12 Minute, “RAF Trainer”, October 8, 1984, TNA 
helicopters, making a significant breakthrough in AIR 8/3701 
being the first developing nation to win a major 13 Financial Times, March 22, 1985 
defence contract from a Nato country. ae aa to Canadian company 

Happily, the resulting Tucano T.1 proved a pare PIS s 

xm diee B P 15 Memorandum, "Short Brothers PLC", October 
great success in RAF service, and the controversy 29, 1984, TNA AIR 8/3701 
over its selection faded away. Export sales of the 16 Minute, "Shorts — RAF Trainer", September 20, 
Shorts Tucano were disappointing, however; a 1984, TNA AIR 8/3701 
total of 12 T.51s to Kenya and 16 T.52s to Kuwait 17 Minute, “RAF Trainer", October 8,1984, TNA 
was somewhat short of the target of 75 aircraft. AIR 8/3701 ` 
Embraer also benefited, applying the experience 18 Minute, "Shorts — RAF Trainer”, September 4, 
it gained to develop the EMB-312H and EMB-314 1984, TNA AIR 8/3701 
Super Tucano during the 1990s. The demanding 


19 Financial Times, March 4, 1985 T" 
requirements of AST.412 had added expense and PALO NUT SUR MS CHAIR MU 


Federalto Michael Heseltine, October 18, 1984, 


delay, but the result lasted the RAF for 30 TNA AIR 8/3701 
years of sterling service. 
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BUILDING THE CONSOLIDATED B-32 IN THE UK: A SPECULATION 


Based on research undertaken for a forthcoming book co-written with Nick Veronico 
entitled Dominator — The Untold Story of the B-32, ALAN GRIFFITH follows up on Clive 
Richards article in TAH38 on wartime plans to build Boeing B-29s in the UK with what is 
known (and a little guesswork) about the also-mooted prospect of building B-32s in Britain 
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MAIN PICTURE Following its somewhat protracted 
~ — development, the Consolidated B-32 eventually 
È entered service with the USAAF's 312th Bomb 
Group (BG), part of the Fifth Air Force, at Clark Field 
in the Phillippines in mid-May 1945. This 

is B-32-20-CF The Lady is Fresh, of the 312th BG’: 
386th Bomb Sqn at Clark Field in 1945. This article. 

— -—* isa companion to Clive Richards's British-built 
. Bristol-engined Superforts?, published in TAH38 — 

- (ABOVE RIGHT), in which he dug into the Bri: 
archives to investigate a similar plan for. E 


> a = "i 
VERONICO AND ARIC VIA AUTHOR 
m N EARLY 1943 — and perhaps even as early 
L2 as late 1942 — the British Air Commission 
© (BAC) made several approaches to the US 
É Army Air Forces office of the Chief of Air Staff, 
Materiel, Maintenance & Distribution (CAS/ 
MM&D), Maj-Gen Oliver Echols, regarding 
obtaining "detailed engineering information to 
determine the possibility of production in the 
UK of the [Boeing] B-29 or [Consolidated] B-32 
bombardment aircraft". These informal enquiries 
were finally formalised in a letter from the BAC 
dated June 3, 1943. Six days later, in a letter to the 
Commanding General of the US Army Air Forces, 
General H.H. "Hap" Arnold, Echols outlined the 
British requests as follows: 
the [USAAF] furnish detailed engineering 
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drawings, design and construction data, etc; 
E the [USAAF] permit visits of inspection; 
E the [USAAF] arrange for engineering confer- 
ences for [BAC] technical personnel with Wright 
Field and the parent firms. 

This development leads me to take a leap of 
imagination that, had these enquiries borne 
fruit, the B-32 may have reached production in 
1943. The finished aircraft may then have been 
provided in 1944 to the RAF as the USAAF 
replaced its Consolidated B-24s in Europe with 
the B-32, which was the USAAF's original inten- 
tion had production started earlier. The purpose 
of this article, therefore, is to pose questions, not 
necessarily provide definitive answers. 


REALISTIC POSSIBILITIES? 

The possibility raises a number of questions 
which would have had to be addressed. First, 
where would the British find the manufacturing 
capacity and raw materials to build this large, 
complicated all-metal aircraft? Secondly, if the 
British were actually interested in manufacturing 
either the B-29 or B-32, how quickly could they 
have accomplished this, and what aircraft 
would cease production in order to provide the 
personnel, factory space and machine tools to do 
so? Next, what would have been done about the 
USA's problematic Wright R-3350 powerplant 
and immense number of difficulties it would have 
engendered? Finally, where would the UK Air 
Ministry and RAF have found adequate sources 
of personnel to man an aircraft requiring a crew of 
up to ten men each, not to mention maintenance 
crews, plus infrastructure issues such as building 
longer runways and larger hangars? 

Regarding the first and second questions, it is 
reasonable to assume that the British would not 
have been able to do it. Britain was pushed to its 
limits as it was, and such a resource-intensive 
aircraft as the B-32 and/or B-29 would have 
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ABOVE The B-32 was designed to the same US Army Air Corps Specification, XC-218-A, as Boeing’s B-29, and 
initially sported a twin-tail arrangement, as seen here on the second XB-32, serial 41-142. Stability problems, 
however, led to the adoption of a 19ft 6in (5-94m) single fin, which became a standard fit on all production examples. 


been far beyond its ability to produce at the time. 
Skipping to the final question for a moment, it is 
highly likely that, as the B-32 replaced existing 
RAF bombers, crews could have been formed 
from the latter's personnel. 


THE POWERPLANT QUESTION 

The third question, regarding the troublesome 
R-3350 engine, may be the easiest to address. 
Based on conversations with British and 
American historians and other research, it seems 
extremely unlikely that the RAF would have put 
up with an engine with as many problems as the 
R-3350. Fortunately the RAF had other options; 
the Bristol Centaurus would have been a near- 
perfect substitute for the R-3350. For one thing, 
it was based on a technology — the sleeve-valve 
concept — that had been simultaneously invented 
in 1909 by Peter J. Burt of Glasgow and James 
McCollum of Canada. Bristol began development 
of sleeve-valve engines in 1928, with production 
beginning in 1934. By the Second World War 
the bugs had been worked out and Bristol was 
producing powerful, reliable sleeve-valve engines 
for a variety of aircraft. Work on the Centaurus 
itself had begun in 1938, with a working engine 
generating 2,000 h.p. largely ready for production 


by 1942. The Vickers Warwick GR Mk II appears 
to be the first operational combat aircraft fitted 
with Centaurus engines, these being 2,500 h.p. 
Centaurus VIs. 

So why specifically the Centaurus? First, it was 
considered a "bomber engine" by the British; 
secondly, its first iteration was already generating 
2,000 h.p. from a reliable design; and finally, its 
physical characteristics were very similar to those 
of the R-3350. This would enable the removal of 
the R-3350s and their ancillary equipment (not an 
easy process but certainly possible) and the 
mounting of the Centaurus in the same space 
using the existing cowls and nacelles. 

While the R-3350-23A was intended to work 
with a turbosupercharger for its high-altitude 
bomber role, given assumptions of possible 
usages by RAF Bomber Command (night sorties 
below 20,000ft) and Coastal Command (low- 
to medium-height long-range anti-submarine 
sorties), the original turbosupercharger would 
have been superfluous, the Centaurus being more 
suitable for these roles. 

While it is unlikely that the British could 
have produced such an aircraft at that time, 
the USA certainly could, and was probably the 
only country in the world capable of the mass 


BELOW Had production of the B-32 began earlier, the author speculates that some would have been ferried by 
air across the North Atlantic, while B-32 "knockdown kits" would also have been prepared at Consolidated's Fort 
Worth factory in Texas and transported to Galveston for loading aboard a Liberty cargo ship bound for the UK. 


US OFFICE OF WAR INFORMATION 


ABOVE LEFT The Wright R-3350 Duplex-Cyclone was first run in May 1937, and, after initial problems with over- 
heating, went on to power numerous American types, military and civil. ABOVE RIGHT The sleeve-valve Bristol 
Centaurus was first run in July 1938, its dimensions being extremely similar to those of its American counterpart. 


production of such projects. Thus, it would make 
much greater sense — given our assumption of 
earlier mass-production of the B-32 than actually 
happened — that the USAAF would be flying 
and shipping replacement aircraft across the 
Atlantic and removing B-24 Liberators. For the 
B-32, with its 5,000-mile (8,050km) range, a "short 
hop" of 3,000 miles (4,850km) across the North 
Atlantic would be a mere "breaking-in" flight — 
assuming no issues with the problematic R-3350s. 
On this basis, early British B-32s would probably 
have been obtained initially from arriving flying 
stocks. Thereafter, and assuming production 
allowed it, "knockdown kits" (as per the B-24) 
of B-32 subassemblies could have been loaded 
aboard Liberty cargo ships at Galveston, Texas, 
and sent to the UK. While a Liberty ship could 
probably hold as many as 100 B-32 knockdown 
kits, it is highly unlikely that the Americans 
would have risked that many aircraft in any one 
ship, choosing instead to load 25-50 kits per ship 
and making up the difference with other items. In 
the meantime, those completed aircraft arriving 
via air across the North Atlantic could be used 
for crew and maintenance/assembly personnel 
training as well as an engine-swap prototype. 


IE Vib U P1 
Why did the British want to produce a high- 
speed high-altitude very-long-range very heavy 
bomber (VHB)? The 20,000Ib (9,070kg) bombload 
capacity of the B-32 was an attractive feature, as 
was its long-range high-altitude capability. While 
the B-32's bomb bay was not capable of holding 
the RAF's 12,000lb (5,440kg) Tallboy bomb as 
configured, it may have been possible to mount 
two of these brutes externally; one each on the 
inner wing sections, as trialled on the B-29, for 
comparatively short-range missions. But this 
does not fully address the ^why" in this question, 
which may take some serious speculation. 

Was the RAF planning on expanding its 
bombing operations to include daylight sorties, 
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Wright R-3350-23A Duplex-Cyclone 


Type 18-cylinder air-cooled 
two-row radial piston engine 


Displacement 3,347in3 


Diameter 55-78in (141-7cm) 
Dry weight 2,670lb (1,211kg) 
Specific power 0-66 h.p./in3 
Power-to-weight 

ratio 0-82 h.p./Ib 


Bristol Centaurus VII 
Type 18-cylinder air-cooled two-row 
radial sleeve-valve engine 


Displacement 3,270in3 


Diameter 55:3in (140-5cm) 
Dry weight 2,695lb (1,222kg) 
Specific power 0-77 h.p./in 
Power-to-weight 

ratio 0-94 h.p./Ib 


for which the B-29 and B-32 were both designed? 
At the time of the BAC's request this seems 
unlikely. Would the aircraft be used for the 
continuation of the night bombing campaign? 
This seems more of a possibility. However, if so, 
the B-32 would have had to go through a number 
of modifications in addition to the fitting of the 
Centaurus engine, primarily in the area of 
armament, which we will come to shortly. 

Given the extremely long range of the B-32, 
would it be applied to the anti-submarine 
campaign in the North Atlantic? While possible, 
with the ever-increasing numbers of available 
B-24s for anti-submarine activities, this is 
probably unlikely. Or were the British using it as 
an opportunity to obtain plans for two of the most 
advanced aircraft in the world in order to study 
American design and manufacturing techniques 
and various new equipment, that could then be 


THE AVIATION HISTORIAN 65 


c X YOHLAVVIA 


ABOVE The sixth production B-32, serial 42-108476, demonstrates the type of high-aspect-ratio wing designed 
by David Davis and used on the B-32's older stablemate, the B-24. The benefits of the Davis wing included higher 
speeds and good low-speed characteristics, but it was comparatively thick and saw little further use after the war. 


applied to their own designs for future bombers 
and/or civil aircraft? I believe there is a very 
strong possibility of this being at least part of the 
RAF's interest in both the B-32 and B-29. 


THE “100-TON BOMBER” 

This last aspect may well hold the key 
to understanding the British requests. 
British aviation historian Tony Buttler 

offers a view: 

“It is worth remembering that in 
December 1942/January 1943 the UK 
aircraft industry made several proposals 
for ‘100-ton bombers’ of its own, so I feel 
that the BAC request must also have been to 
find an alternative, and to gather knowledge 
of how American industry was dealing with the 
production of such large aircraft, especially as 
there was never any realistic chance of one of 
the British types being built. Without sight of 
documentation, I feel that the identical dates for 
when the BAC made these approaches and the 100- 


ton bomber discussions cannot be a coincidence.” 


LATE PRODUCTION B-32 (USAAF) 


engines and was armed with a nose turret, a Martin forward upper turret (obscured 
here by the engine cowlings), a rear upper turret, a ventral ball turret and a rear 
turret, all fitted with 0-5in-calibre armament. Artwork by ALAN GRIFFITH © 2022 


In USAAF service the B-32 incorporated four Wright R-3350 Duplex-Cyclone . 
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Accompanying this article is my impression of 
what a Centaurus-powered B-32 — to be named 
Dominator Mk I in RAF service? — might have 
looked like in early 1944. The only obvious 
differences are the use of Rotol propellers instead 
of Curtiss Electric props and the deletion 
of both the rear dorsal and ventral ball 

turrets. The remaining turret armament 
would have probably remained the 
same. Maintaining the assumption of 
the early production of the B-32, the 

USAAF would be busy replacing all 
its B-24s in theatre with B-32s. This was 
indeed the USAAF's original plan and, 

given Eighth Air Force commander Lt-Gen 
Jimmy Doolittle's extremely negative view of the 
B-24 and the B-32's greater speed, bombload and 
range, the Mighty Eighth would almost certainly 
have been the first to receive the latter. Thus, with 
a steady stream of B-32s pouring into Britain 
there would have a tremendous amount of spares 
and 0-5in-calibre machine-guns and ammunition 
available in country. 


D M En 
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ABOVE LEFT Major General Oliver P. Echols was the USAAF's chief materiel officer throughout the Second World 
War and was instrumental in the development, procurement and supply of aeronautical equipment. ABOVE RIGHT 
Had the RAF taken on the B-32, it would probably have had the front turret removed, as per this TB-32 trainer. 


Two questions about armament remain in 
this hypothesis, however. First, would the nose 
turret — not terribly useful for night bombing 
— have been deleted? If so, the nose would have 
looked very much like that of the USAAF's TB- 
32, for which the turrets were removed. Secondly, 
would the ventral ball turret have been deleted? 
While this was certainly the practice on the RAF's 
Avro Lancasters, this was partly due to the H2S 
bombing radar being fitted where the ventral 
turret had been (along with concerns about the ball 
turret's considerable drag). With the increasing 
use of the devastating Schriige Musik upward- 
firing armament fitted to German nightfighters 
from mid-1943, it is entirely possible that, with 
the much-improved American H2X (AN/ 
APS-15) — or Britain’s own H2S Mk III X-band 
bombing radar — potentially mounted up front, 
the B-32’s ventral turret may have been retained 
to ward off the German nightfighters. Deletion of 
these ventral turrets would have necessitated the 
addition of ballast to the aircraft in order to retain 
the centre of gravity. 


PROSPECTIVE RAF DOMINATOR B Mk | 


A classic “what if . . .?”, this speculative lilustration shows the possible 
configuration of the B-32 in RAF service, for which it may have been given the 
name Dominator Mk I. It is fitted with Bristol Centaurus engines and would have 
retained the front upper turret (again obscured by the propellers here) and the 
tail turret, but the nose, upper rear and ventral ball turrets have been deleted. 


pa 
` 


In any event, Echols's final paragraph in his 
letter to Arnold of June 9, 1943, was succinct with 
regard to the BAC's request: 

“Tt is the opinion of this office that the time is 
not ripe for such investigations by the British, 
since such visits of inspection [and] engineering 
conferences are certain to interfere to some extent 
with the projects at this time, when we are literally 
working night and day toward accelerating 
the production of the aircraft and getting them 
operational. With your approval this office will 
advise the [BAC] that we cannot furnish the 
information [it] desire[s] or permit the suggested 
engineering conferences until we ourselves have 
had an opportunity to prove the airplanes and 
effect such changes as are found necessary as a 
result of accelerated service test[ing ]." 


CONCLUSION 

In light of the protracted development of both 
the B-32 and the B-29, the USAAF's reluctance 
to transfer its VHB technology to the RAF in 
1943 is certainly understandable given Britain's 
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ABOVE Dominators under construction at the Fort Worth factory in Texas. Production of the B-32 was cancelled in 
September 1945, Fort Worth having produced 74 B-32s plus 40 TB-32 trainers. Consolidated's San Diego factory in 
California produced just one — which, added to the three XB-32s, made a grand total of only 118 examples built. 


manufacturing capability at the time, its lack of 
infrastructure to accommodate such large aircraft 
and the priorities of war production in America at 
that point in the conflict. 

As those who have read Clive Richards's 
excellent companion article to this one in TAH38, 
regarding prospective production of the B-29 
in wartime Britain will know, my hypotheses 
regarding potential engine changes and Bomber 
Command usage were largely credible, although 
the British believed they could eventually 
produce the chosen bomber on their own — a 
circumstance I still find highly unlikely. 

While this article offers a hypothesis based 


on the substantially earlier availability of the 
B-32 than was actually the case, the mooted 
modifications we have looked at are very much 
in line with those detailed by Clive for the 
prospective production of the B-29 in Britain. 
However, we all know that the B-32 did not make 
itinto production as imagined. This is just another 
of the many “what ifs?" that punctuate the 2 
entire B-32 programme. 
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Another photograph of B-32-20-CF serial 42-108529 The Lady is Fresh, 
at Clark Field in May 1945. In common with the B-29, the Dominator was 
not used in any European theatre during the Second World War, and saw 


only limited action in the Pacific with the 312th Bomb Group. The type's 


last operational mission was flown on August 28, 1945. 
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The National Airline That Never Was 


National airlines come in all sizes, from large state-owned flag-carriers to small 
independent charter operations. Few, however, could claim to be as marginal as 
the Congo’s Air Sud Kasai, a shoestring air service established with a sole Vickers 
Viking in 1960 and which never officially existed, as LEIF HELLSTRÖM explains 


Vickers Viking G-AHPG made its first flight on November 28, 1946, and j 
European Airways (BEA) in March 1947. Given the BEA fleet name Veloc 
aircraft was actually sold almost immediately to Central African Airways, w 
operated as VP-YHJ, named Sabi. After a spell with South African airli 
L ' was returned to Central African in 1950 before being sold tc 
‘ Travel, with which it is seen here back as G-AHPG. B 
Air Sud Kasai, as seen in the photograph on the 


OUTH KASAI — or to give it its proper 
name, L'État Autonome du Sud-Kasai — 
was one of the regions of the former 
Belgian Congo to proclaim autonomy 
in 1960. Although only the same size 
as Belgium, South Kasai had one very important 
asset: more than three-quarters of the world's 
industrial diamond production. To export the 
diamonds and to ensure the passage of essential 
supplies and personnel, a reliable air service was 
needed to neighbouring Katanga, also a new 
"breakaway" state. Not surprisingly, there were 
several entrepeneurs eager to fill this void. 


A Viking in Africa 

Vickers Viking 1 G-AHPG (c/n 139) was 
operated on charter work by Blackbushe-based 
Falcon Airways from March 1959 through the 
1960 holiday season, but in mid-September that 
year it left Britain for pastures new. The Viking 
was sold to a Peter Palmer, apparently operating 


under the name Canopus Airways on hire to 
Luxembourg Intercontinental Airlines, and soon 
found its way to the Congo, perhaps in the hope 
of finding charter work for the United Nations. 
Very quickly it was acquired by Alex Orkin, 
who made a deal to operate it on behalf of South 
Kasai. The aircraft was marked “Air Sud Kasai” 
even though no such airline was ever created. 
By October the Viking was making regular 
flights from the Katangese capital Elisabethville 
(now Lubumbashi) to the South Kasai capital 
Bakwanga (now Mbuji-Mayi). This appears 
to have been a daily service and there were 
occasionally two flights per day. The service 
was short-lived, however, and had ceased by 
November, with G-AHPG being impounded at 
Elisabethville by Katangese customs officers. 
The reasons are rather vague; it may have 
been due to some smuggling activities but was 
perhaps more likely a matter of unpaid airport 
fees or fuel bills. Either way, the Viking was 


BELOW Bakwanga Airport, which had a 4,600ft (1,400m) paved runway. The structure on the right is the terminal- 


cum-everything-else building. There was a radio but no tower, no hangar and no rescue service. OPPOSITE PAGE, 


BOTTOM Douglas C-47 OO-AWN with the South Kasai flag painted on the fin. The "V" stood for victoire (victory). 


OPPOSITE PAGE, TOP: ROBERT GUSTAVSON OPPOSITE PAGE, BOTTOM JOHN GLEADELL 
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Douglas C-47A OO-AWN at N'Djili Airport, Leopoldville, in 1961. The aircraft was 
acquired by Belgian national airline Sabena in November 1950; it operated Belgian 
Congo services until 1960, when it went to Air Congo on the African nation's 
independence (Sabena had a 30 per cent holding in the new airline). During April-May 
1961 OO-AWN was operated by Air Sud Kasai, before being returned to Sabena that 
June. After a brief spell in Spain, it went to the Nigerian Air Force as NAF-307 in 1969. 


JOSÉ DE SMET VAAUTHOR 


RIGHT The spartan interior of the Viking, 
photographed in October 1960. As it was 
used for both freight and passenger 
services, the seats would be fitted or 
removed as required. Sold at a public 
auction in a non-airworthy condition, 
G-AHPG ended its days as a snack bar. 


parked on the grass and the crew 
departed for parts unknown. The 
route to Bakwanga was instead being 
serviced by Air Katanga. 

During April-May 1961 King 
Albert Kalonji of South Kasai was to 
attend a conference in Coquilhatville 
(now Mbandaka) to discuss the 
political future of the Congo. It 
was probably for this reason that 
Douglas C-47A c/n 12767, registered 
OO-AWN, was chartered and adorned with 
a South Kasai flag on its fin. The aircraft had 
been used in the country with Air Congo titles 
but was owned by Sabena. Its cargo door had 
been replaced by a smaller passenger door. 
Towards the end of the conference, on May 23, 
the C-47 was seized by government troops at 
Coquilhatville and the pilot was arrested. The 
C-47 was later released and returned to Sabena. 


Meanwhile, at Elisabethville . . . 
The Viking remained at Elisabethville, its 
Certificate of Airworthiness expiring while 
there. Since Falcon Airways had not received 
full payment, a British crew comprising Capt 
George Bellamy and Tom Cox were despatched 
to retrieve it. They arrived in Elisabethville on 
October 18, 1961, after hitching a ride on an 
Interocean Douglas DC-4 flying for the UN. 
The Viking was already fuelled up and the 
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crew spent a few hours getting it ready for flight, 
borrowing local tools and equipment. Civilian 
aircraft and crews were always coming and 
going at the airport and little attention was paid 
to the activity on the Viking. 

That same afternoon, the crew took off without 
authorisation and flew the Viking the short 
distance to N’Dola in Northern Rhodesia, where 
the aircraft was landed on one engine and with 
one flat tyre. The Rhodesian authorities refused 
to give clearance for the onward journey until 
ownership was clearly established, and the 
aircraft was thus abandoned once more. 

The Viking never flew again, being cancelled 
from the British register on January 18, 1962, as 
sold in Belgium. Soon afterwards the state of 
South Kasai also ceased to exist. In September 
1963 the Viking was sold at a public auction for 
£900 and subsequently became a hotdog P | 
stand at Blantyre Airport in Malawi. £m 
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WINGS OVER PERU 


THE FAIREY SEAL IN PERUVIAN MILITARY SERVICE 


Continuing his series on the development of aviation in Peru, AMARU TINCOPA turns 
his attention to the Peruvian government's decision in 1933 to buy British. It acquired six 
Fairey Seal naval biplanes as part of a major rearmament programme, established to keep 
the nation on a par with its technologically and numerically superior Colombian neighbour 


N EARLY 1933 Peru and Colombia were 

engaged in an undeclared conflict as a result of 

the Peruvian occupation of the border towns 

of Leticia and Tarapacá, which had taken place 

in the early hours of September 1, 1932. Ten 
years previously the two towns had been handed 
over to Colombia as part of the Solomon-Lozano 
Treaty, ratified in 1927 by both nations. Under the 
treaty the Peruvian government, led by President 
Augusto B. Leguía, committed to transfer an 
area comprising the land between the Caquetá 
and Putumayo rivers — along with a portion 
of territory located between the Putumayo and 
Amazon rivers known as the Trapezio amazónico 
(“Amazonian Trapeze”), granting the Colombians 
free access to the Amazon — in exchange for 
the Colombian government's recognition of 


Peruvian sovereignty over the territories west of 
Iquitos and south-west of Güepí. It was a highly 
unpopular agreement on both sides and was 
heavily opposed by President Leguía's political 
opponents as well as Peruvian businessmen with 
interests in Peru's northernmost Loreto region. 


MILITARY MODERNISATION 


Despite beginning the conflict at both a quali- 
tative and quantitative disadvantage, Colombia 
managed to establish a successful re-equipment 
programme, completing several aircraft acqui- 
sitions in the USA and Germany. This rapidly 
improved the nation's aerial capabilities and 
enabled the launch of a military expedition with 
the objective of evicting the Peruvian forces 
"illegally" occupying Colombian territory. 


BELOW The Seals acquired by Peru were ultimately used both as floatplanes and with wheeled undercarriages. 
The latter is seen here as a student poses beside a Seal of the Primer Escuadrón de Instrucción (First Training 
Squadron) at San Andrés airfield at Pisco on Peru's southern coast, after a training exercise in November 1940. 
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ABOVE Developed from the Fairey IIIF under Air Ministry Specification 12/29 for a “Spotter Reconnaissance Aero- 
plane" for the Fleet Air Arm, the prototype Seal (a converted IIIF) made its maiden flight on September 11, 1930, 
with a wheeled undercarriage; and with floats, as seen here on production example K3522, on September 29, 1932. 


Unsurprisingly, this provoked concern in the 
Peruvian military command, especially given 
that its own re-equipment programme had 
calcified owing to local and political conflicts. 
In January 1933 the Cuerpo de Aviación del Perú 
(CAP — Peruvian Aviation Corps) took delivery 
of some reinforcements in the form of six Douglas 
O-38P observation/attack biplanes [see Wings 
Over Peru in TAH5 — Ed.] and a handful of 
Curtiss Model 35A Hawk II biplane fighters, 
acquired via funds raised through a national 
collection. However, these proved insufficient 
in the face of Colombia's numerical superiority, 
and it became clear that the nation would have 
to take on some degree of international debt 
in order to secure funds for rearmament. The 
resulting re-equipment process was launched in 
March 1933, the CAP initially turning again to 
the USA, which could only offer aircraft equal — 
but not superior — to those the Colombians had 
purchased, leading the Peruvians to evaluate the 
aircraft types being offered by French, Italian and 
British manufacturers. 

On May 25, 1933, a ceasefire between Peru and 
Colombia, sponsored by the League of Nations, 
was put into effect. The two nations agreed to put 
the matter under the jurisdiction of the League 
for one year during which the international 
organisation would study the case and, at the end 
of the 12-month period, issue a ruling about which 
country maintained legal rights over the disputed 
territories. This pause in hostilities provided the 
CAP with a much-needed respite, during which 
it was able to complete its rearmament and 
reorganisation process.! 

According to Peru's Plan General de Adquisiciones? 
(General Procurement Plan), in order to counter 
the Colombian acquisitions, a total of 156 aircraft 


Issue No 39 


— enough to create and fully equip a total of 19 
units (12 for bomber/observation/attack and 
seven for fighters) — would be required. These 
were intended to complement and replace those 
existing atthe time of the ceasefire with Colombia. 
As a result, the Comité Técnico de Adquisiciones 
(CTA — Technical Procurement Commission) 
sent teams to evaluate the characteristics of the 
various aircraft types being offered to the CAP 
in order to confirm that their characteristics were 
equal or superior to those of the Curtiss Model 
35A and Model 37F Falcon, which represented 
the core of Colombia's military aviation assets. 


THE BRITISH OPTION 
Among the various aircraft manufacturers hoping 
for orders from the CAP was the UK's Fairey 
Aircraft Company, which offered variants of its 
Fox III light bomber and Seal three-seat naval 
artillery-spotter and reconnaissance biplane 
derived, as was its sibling the Gordon, from the 
Fairey IIIF. The Seal was fitted with a 525 h.p. 
Armstrong Siddeley Panther IIA 14-cylinder 
radial engine and armed with one fixed forward- 
firing Vickers machine-gun, a Lewis machine- 
gun mounted on a Fairey high-speed mount in 
the rear position and was capable of carrying up 
to 5001b (226kg) of bombs on underwing racks. 
While the Gordon and Seal both inherited the 
all-metal structure of the Fairey IIIF's fuselage 
and were equipped with Handley Page automatic 
slats and Fairey flaps, the Seal was optimised for 
use by the Fleet Air Arm, the steel and aluminium 
structural components being respectively coated 
with cadmium and treated anodically in order 
to protect them from corrosion. The Seal was 
also fitted with folding wings for aircraft carrier 
storage, an arrester hook, interchangeable 
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ABOVE This photograph of Cuerpo de Aviación del Perü (CAP) officers in front of a Fairey Seal floatplane of the 
Primer Escuadrón de Bombardeo y Observación (1 EBO — First Bombardment & Observation Sqn) at the Alférez 
Carlos Huguet seaplane base at Ancón provides a good impression of the large size of the single-engined biplane. 


BELOW The CAP underwent several reorganisations throughout the 

1930s, the Seals of 1 EBO being reallocated in October 1936 from III 

Escuadrón de Aviación (III EA) to IV EA, with the resulting slight change 

in (rather long-winded) serial from III/1-BO-1C etc to IV/1-BO-1C etc. Here, 

_—— the latter aircraft and four other Seals undergo maintenance at Ancón 
sometime before the next CAP reorganisation in 1939. 


mi 
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Seen here fitted with a wheeled 
undercarriage and wearing the 
markings of 1 EBO while the latter 
was still part of Ill EA, Seal 1-BO-6C 
(c/n F.1939) has suffered damage 

to its rear lower fuselage and is at 
Las Palmas air base near Lima for 
repairs. The Peruvian Seals were 
fitted with supercharged Armstrong 
Siddeley Panther IIIA engines. 


mountings for floats or a conventional wheeled 
undercarriage,’ night-flying instrumentation and 
navigation equipment and buoyancy equipment 
mounted on the wings in case of ditching.* 

In March 1933 the CAP team in the UK undertook 
a detailed evaluation of the type’s characteristics 
at the Fairey factory at Hayes, Middlesex, which 
was followed by an aerial evaluation at the 
nearby Harmondsworth aerodrome (now part 
of Heathrow Airport). The Peruvian team was 
impressed by the type and on April 12, 1933, after 
a short negotiation, the CAP issued an order for 
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the purchase of six aircraft, including floats and 
modified Vickers and Lewis machine-guns,’ for a 
total of 1-3m Soles de Oro.* 

As an assembly line was already in place for the 
Seal, Fairey could offer very short delivery times to 
the CAP, and thus the Peruvian Seals, c/ ns F.1934 
to F.1939, began production the same month, the 
first three airframes leaving the Hayes assembly 
line in May 1933. With flight-testing complete, 
these three were dismantled and transported by 
ship to Peru, arriving in Callao harbour on June 
4. The remaining airframes followed shortly after, 
the order having been fulfilled by July 11. 


Shortly after the type's arrival in Peru, a trio of 
Seals was sent to the Alférez Carlos Huguet 
seaplane base at Ancón, about 25 miles (40km) 
north of Lima, to join the Segunda Escuadrilla 
de Observación (2 EO — Second Observation 
Escadrille), at which point they were assigned 
serials 2-O-41 to 2-O-43. This unit, however, was 
short-lived and was disbanded in October 1935, to 
be replaced by the Primer Escuadrón de Bombardeo 
y Observación (1 EBO — First Bombardment & 
Observation Squadron), which operated under 
the command of the III Escuadrón de Aviación (III 
EA — III Aviation Squadron) with all six Fairey 
Seals, which were given the serials III/1-BO-1C 
to III/ 1-BO-6C. 

In October 1936 Peruvian military aviation 
underwent another reorganisation. Among the 
many changes — including the redesignation 
of the Cuerpo de Aviación del Perá to Cuerpo 
Aeronáutico del Perú (Peruvian Aeronautics 
Corps) — there was also a reorganisation of aerial 


TT 


IEHAP VIAAUTHOR x 2 


ABOVE Seal 1-BO-3C during a flight while operating as part of IV EA — note the "IV" above the main serial. Peru 
was not the only South American nation to acquire the Seal; one (c/n F.2111), fitted with a Panther VI engine, went 
to the Argentinian government and two were acquired by Chile with Napier Lion XI inline water-cooled engines. 


BELOW After completing a three-year flight course at Las Palmas, fourth-year cadets at the Escuela de Aviación 
Militar (Military Aviation School) had to complete a six-month course in seaplane operations at Ancón. Here, an 
instructor and student cadet return to the seaplane base after completing a training sortie in November 1938. 
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ABOVE The CAP Seals underwent yet another reorganisation in June 1939, when they were allocated to XXXII 
Escuadrón de Información Maritima (XXXII EIM), part of Tercer Grupo Aérea (3 GA). The six Seals initially operated 
with 82 Escuadrilla de Información Maritima; this example, fitted with floats, bears the revised serial XXXII - 82 - 6. 


units and their jurisdictions, with those formerly 
attached to III EA passing to the control of the 
IV Escuadrón de Aviación (IV EA — IV Aviation 
Squadron). Thus the Seals of 1 EBO were re- 
serialled yet again, this time as IV/1-BO-1C to 
IV/1-BO-6C. 

In June 1939 yet another reorganisation was 
announced by Comandancia General de Aeronautica 
(CGA — General Aeronautics Command), which 
sought better efficiency and effectiveness in the 
distribution and use of CAP assets. Accordingly, 
the CGA ordered the disbandment of all 
existing squadrons and their associated units, 
creating in their place so-called "Air Groups", 
the operational units attached to these groups 
becoming "Air Squadrons". As a result, the Tercer 
Grupo Aéreo (3 GA — Third Air Group) replaced 
III EA, with the activation of the XXXII Escuadrón 
de Información Maritima (XXXII EIM — XXXII 
Maritime Information Squadron) as its main 
operational unit. 

Based at Ancón, XXXII EIM was dedicated 
to maritime reconnaissance, attack and fighter 
protection, with four specialised units placed 
under its command as follows: 

W 71 Escuadrilla de Información Maritima (71 EIM 
— 71 Maritime Information Escadrille), equipped 
with three Fairey Fox IVs; 

Bi 82 FIM, equipped initially with the six Seals, 
which were replaced by three Curtiss Falcons; 

E 83 Escuadrilla de Caza (83 EC — 83 Fighter 
Escadrille), equipped with three Vought V-80P 
Corsair biplane fighters; 
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E 84 FIM, equipped with the six Fairey Seals 
(after their short tenure with 82 EIM) and three 
Douglas O-38Ps. 


A NEW ROLE 
The front-line days of the Seal, however, were 
numbered; at the end of April 1940 the CGA 
ordered the disbandment of 84 EIM and assigned 
all surviving Seals and O-38Ps to be transferred 
to the Primer Escuadrón de Instrucción (I EI — 
First Training Squadron) as trainers. As these 
airframes were somewhat weary after nearly six 
years of continuous service, the CGA ordered that 
the aircraft undergo inspection and repair at the 
Fábrica Nacional de Aviones Caproni Peruana SA 
workshop at Las Palmas, Lima.’ There, two of the 
six Seals were converted into dual-control trainers 
with the fitting of instrumentation and throttle 
controls in the rear cockpit, which became the 
instructor's position. As part of the overhaul, all 
naval accessories such as the buoyancy systems 
and communication equipment were deleted, in 
order to reduce the overall weight of the aircraft. 

By August 1940 work on all six Seal airframes 
had been completed, and these were duly handed 
over to I EI and assigned as part of the 3rd Flight, 
with serials I-3-1 to I-3-6. One was written-off 
during a test flight at Villa auxiliary airfield, 
three miles (bkm) south-west of Las Palmas, in 
September that year. 

The Italian Aeronautical Mission's departure 
and the subsequent arrival of an American 
military mission at the end of 1941 brought yet 
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LEFT CAP students receive 
instruction on maintenance 
and overhaul of the Seal's 
Panther engine. Note the 
naval biplane's wings folded 
rearwards. In total, only 104 
Seals were built, 91 of which 
went to the Fleet Air Arm, with 
six being sold to Peru, two to 
Chile, one to Argentina and 
four to Latvia. 


BELOW /n April 1940 the Seals 
found a new role when they 
were reallocated to the Primer 
Escuadrón de Instrucción (I 
El — First Training Squadron). 
Here, students and their 
instructor from the Escuela 

de Aviación Militar pose for a 
photograph in front of a Seal 
of I El in December 1941. 
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RIGHT A rare photograph of one 

of the two Seals fitted with dual 
controls for the training role. 

This included the fitting of full 
instrumentation and throttle controls 
in the rear cockpit. With yet another 
reallocation in late 1941, the Seals 
were given serials 28-4-12 to 28-4-16 
when they were operated by the 4th 
Flight of training unit 28 EI. 


BELOW Crunch! This unmarked CAP 
Seal suffered extensive structural 
damage following a landing accident 
at Villa auxiliary airfield, near Las 
Palmas, in September 1940. The Seal 
was damaged beyond repair and was 
withdrawn from service. 
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... and crunch again! In December 1943 Seal 28-4-15 

was involved in a taxying accident when the pilot made a 
miscalculation and struck a CAP Vultee BT-13 parked next to 
the runway, causing considerable damage to both aircraft. By 
late 1944 the Seal had been replaced by more modern American 
types and, after 11 years of rugged service, the type was retired. 
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another reorganisation of the CAP's operational 


units, which included the disbandment of I EI FAIREY SEAL (PERUVIAN) DATA 


and the establishment of the 28 Escuadrón de Powerplant 1 x 500 h.p. supercharged 
Instrucción (28 EI — 28 Training Squadron). The Armstrong Siddeley Panther IIIA 

surviving Seals were assigned to the 4th Flight 14-cylinder twin-row air-cooled radial 
(Navigation & Bombardment) and given the piston engine 

serials 28-4-12 to 28-4-16. By this time, however, Dimensions 

the Seals were in poor condition, and a number Span 45ft 9in (13-94m) 
of operational incidents marked this final episode Length 

of the Seal's Peruvian service. In September 1943 Landplane 33ft8in — (10-26m) 
Cadet Sologuren crashed in 28-4-16 when he made vcl J5ft4in — (10-77m) 


a miscalculation while landing at Villa. Another : 

incident occurred at the — location shortly E m jd an 
afterwards, when another student crashed in 28- Wing area A43-5f& — (41-2m) 
4-13, fortunately with no serious consequences F 

for pilot or aircraft; the latter was recovered and iens 

sent to the Arsenal de Aeronáutica for repairs and landplane 6,000b (2,722kg) 
was returned to service a few weeks later. ; : 


s i : Seaplane 6,400Ib (2,900kg) 

The progressive delivery of more modern 

and capable trainers to the CAP from 1944, in eid boe T 
the form of Cessna UC-78s and Beech AT-7s Landplane 138 m.p.h. (222km/h) 
and AT-1ls, saw the Ministerio de Aeronáutica Se 

. PEL. I aplane 129 m.p.h. (208km/h) 
(Aeronautics Ministry) order the remaining Seals Service ceiling 
to be withdrawn from service in late 1944. AII Landplane 17,000ft —(5,200m) 
were scrapped in early 1945, thus ending the 2 Seaplane 13,900ft — (4,200m) 
Fairey Seal's decade-long career in Peru. 

1 Hostilities were suspended on May 25, 1933, fuselage; the crew was provided with a rubber 
and the ruling of the League of Nations’ Juridical dinghy folded and stored in the centre-starboard 
Commission was scheduled to be issued not before section of the upper wing. In addition, the main fuel 
June 23, 1934 tank could be used as a flotation system, as it was 
2 [his was a law issued by the Ministry of War equipped with a drain-valve that allowed the tank to 
on June 20, 1933, the purpose of which was to be drained quickly in case of an emergency 
regulate, supervise and finance the acquisition of 5 The Lewis machine-guns were modified to fire 
aviation materiel during July 1933—July 1936 Peruvian military standard 7-65mm-calibre ammo 
3 These undercarriage fittings were designed and 6 Equivalent to around £20,310 per unit 
built by Fairey at the Hayes factory 7 This was the name given to the former Caproni 
4 This buoyancy system comprised large flotation factory in Lima after expropriation by the Peruvian 
bags in the forward and rear sections of the government in 1941 
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POLITICS? 


THE DE HAVILLAND COMET & THE BRITISH GOVERNMENT: PART ONE 


Digging deep into the archives PROFESSOR KEITH HAYWARD FRAesS opens a three- 
part series on the unique political considerations that came into play throughout the 
development of de Havilland's dazzling but bedevilled jetliner. A symbol of Britain's post-war 
recovery, the Comet had to succeed; a series of government interventions made sure of it 
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ABOVE The jewel in the crown of the 
programme established in the wake of the 
Brabazon Committee's final report on the 
future of British civil aviation in December 
1945, the de Havilland D.H.106 Comet 
represented a quantum leap in airliner 
technology. Here, the prototype is seen up 
from Hatfield in the second half of 1949 with 
its original B Conditions registration, G-5-1. 


MAIN PICTURE /n its gleaming natural-metal 
ji the prototype Comet is prepared for 
a flight at Hatfield. The 
with four de Havilland Ghost 50 sii 
centrifugal-flow turbojet engines. By the time 
of the Comet's first flight, Rolls-Royce’s axial- 
flow AJ.65, which would become the Avon, was 
i showing promise as a possible replacement 
for the Ghost. Colour by RICHARD J. MOLLOY 
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T THIS DISTANCE, and with the benefit of 

hindsight, it is perhaps difficult to conjure 

up the impact the de Havilland D.H.106 

Comet had on the post-1945 imagination. 

This was the glamorous product of the 
lacklustre Brabazon programme of airliners 
designed to rebuild British civil aviation after the 
Second World War.’ From the sleek jetliner's first 
flight in July 1949, politicians and newspapers 
alike viewed it as the symbol of Britain's re- 
emergence as a technological power and of a 
general recovery from post-war austerity. It was 
also a potential worldbeater, the leading edge of a 
glowing future for UK aerospace. Lord Swinton, 
the Minister for War Materials, told the House of 
Lords in July 1952: "We may not only get orders 
which airlines all over the world may want to 
place, but we may have collared the market for a 
generation. This is one of the greatest chances we 
have ever had"? 

For all its wonderful smooth flight at altitude, 
the Comet 1, powered by the same manufacturer's 
Ghost turbojet engine, nevertheless suffered from 
limited capacity and range. Its performance 
would have to be improved to attract other 
customers, in particular operators flying the 
North Atlantic. The tragedies of early 1954, in 
which BOAC Comet 1s G-ALYP and G-ALYY 
were lost in mysterious accidents, would cause an 
irrecoverable hiatus in a planned programme of 
improvements, and the definitive Comet 4 would 
not be available until the mid-1950s. 


A CONTINUATION OF THE BRABAZON PROCESS 


These tragic events notwithstanding, plans to 
move the Comet from “technology demonstrator” 
to fully commercial aircraft were initiated by the 
British government. In this sense, the Comet 
remained a “national programme” — an integral 
part of the 1943 Brabazon Committee’s plan for 
the revival of the British civil aircraft industry, 
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backed by the nationalised airline, the British 
Overseas Airways Corporation (BOAC), and 
supported financially by the British government. 

The implementation of the Brabazon pro- 
gramme was the responsibility of the Ministry of 
Supply (MoS), which had taken over the functions 
of the wartime Ministry of Aircraft Production in 
1946. It became responsible for all aspects of 
aeronautical research and the control of aircraft 
supply, including aircraft for Service customers 
and airliners for the newly nationalised Air 
Corporations; BOAC, British European Airways 
(BEA) and British South American Airways 
(BSAA)? In effect, the MoS commissioned and 
paid for the development and production of 
prototypes and acted as a procurement agency 
for the Air Corporations. The latter were able 


LEFT Whitney Willard Straight was appointed BOAC's 
Managing Director and Chief Executive Officer in 
1947, becoming Deputy Chairman of the Board two 
years later. Straight led an extraordinary life, having 
been a successful racing driver and airline and flying 
club entrepreneur in his twenties, before serving with 
distinction with the RAF throughout the war. Before 
BOAC, he had been Deputy Chairman of BEA. 


to participate in setting specifications and 
requirements, which in the case of the Comet and 
the Vickers Viscount was decisive.* Nevertheless, 
the process was at some distance from emerging 
market needs. 

The Air Corporations had considerable scope 
for interacting with the manufacturers on 
technical questions; but even the MoS conceded 
that, as contracts were placed by the Ministry, 
this was bound to diminish the Corporations' 
authority in dealing with the producers. This 
would inevitably generate a degree of ambiguity 
and distance within the procurement process. 
The technical and commercial inadequacies of 
many of the Brabazon types and interim designs 
forced on BEA and BOAC, which culminated in 
a series of fatal crashes of the Avro Tudor, led in 
1948 to a major change in civil aviation policy. 
Under the new procedures, BOAC and BEA were 
given the responsibility for framing their own 
requirements and deciding on the aircraft they 
wanted. Developing future aircraft would be 
largely based on their launch orders.° 

This autonomy was limited by the need to 
obtain government approval for ordering aircraft, 
which might be denied if it entailed purchasing 
foreign products, although this was conceded 
in extremis on several occasions when BOAC 
needed to buy American airliners to remain 


BELOW The prototype, registered G-ALVG and resplendent in BOAC colours, up from Farnborough during the 
SBAC show in September 1950. The new jetliner was streets ahead of any other airliner then available, but its 
success was dependent on a series of government interventions that would have far-reaching consequences. 
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ABOVE LEFT One of the Avon engines fitted to Comet 1 G-ALYT during the latter's construction; this led to the 
aircraft being designated the Comet 2X, which made its first flight on February 16, 1952. The fitting of Avons 
required the enlargement of the air intakes in the wing roots, as seen in this photo of G-ALYT, ABOVE RIGHT. 


competitive. The British aircraft industry was 
doubtful about this shift in responsibilities, firms 
generally preferring to deal directly with the 
MoS. Interestingly, de Havilland, as the most 
experienced and independent of the pre-war 
civil manufacturers, was an exception, preferring 
to deal direct with airline customers.? However, 
while these changes would thus apply to the 
second generation of post-1945 civil programmes, 
in 1950 the Comet was still under direct MoS 
control, and the Ministry would play a key role in 
shaping the Comet programme. 


THE AVON FOR THE COMET 1? 
According to government documents held at the 
UK's National Archives, the possibility of further 
developments of the Comet 1 and its prospective 
successor was on the MoS’s agenda as early 
as 1950. In the autumn of that year the MoS, 
BOAC and de Havilland discussed the possible 
“stretching” of the basic design. The airline 
was already aware that the capacity of the first 
Comets was inadequate to support commercially 
viable operations once it was required to fly more 
challenging routes. BOAC had discussed with de 
Havilland modifications to its last four Comet 
1s, initially involving uprated Ghost engines. 
MoS officials felt that BOAC had “gone behind 
our backs” on the issue, and had reneged on a 
joint view that a better option was to consider re- 
engining the Comet 1 with Rolls-Royce Avons. 
From the MoS's perspective, it was vital to 
get BOAC back onside and “pursue a common 
policy”. In October 1950 a meeting of MoS and 
BOAC officials, including Managing Director 
Whitney Straight, was convened specifically to 
“consider plans for the future development of the 
Comet airliner”. Interestingly, de Havilland was 
not represented at all. At that time, the Comet 1 
was progressing well, the minutes of the meeting 
stating that “at present, the Americans have no 
aircraft which could compete with the Comet, but 
it would be wise to assume that in three years’ 
time their development would have caught up 
and perhaps have passed the Comet in its present 
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form" 7 An immediate stopgap was to replace the 
Ghost engine — to be used in the first tranche of 
BOAC's order of ten — with the more powerful 
Avon, then under development. 

The MoS was firmly of the opinion that the best 
approach was to promote this Avon-powered 
Comet. However, it was also imperative to plan 
for an “entirely new aircraft with one or other of 
the new engines that are still on the secret list, 
to follow some years later”. The MoS warned 
BOAC that it had already agreed to help de 
Havilland in the production of Comets for export 
“on the condition that the aircraft were fitted 
with the Avon rather than the Ghost”. BOAC’s 
previous discussions with de Havilland about 
an uprated-Ghost-powered Comet were thus 
rendered nugatory and Whitney Straight was 
warned that his airline might face competition 
from international carriers equipped with Avon 
Comets "in two or three years' time". 

Faced with the MoS's determination to launch 
the Avon Comet, Whitney Straight immediately 
responded that BOAC would have “no hesi- 
tation" in changing to Avons, on the basis that a 
major redesign would cause delay and erode the 
aircraft's lead over the Americans, which could 
be minimised by adapting the last four of BOAC's 
Comet 1 order to take the Rolls-Royce engine. 
This would also relieve some of the pressure on 
de Havilland's design team. Whitney Straight 
believed that an entirely new aircraft could be 
ready within the following five to seven years; 
but in the interim, with the full backing of BOAC, 
the MoS could officially approach de Havilland 
on this issue. 


TRANSATLANTIC INFLIGHT REFUELLING 

When confronted with the unwelcome news that 
the Ghost was about to be dumped, de Havilland 
responded with the bizarre idea of an air-to-air 
refuelling option that would enable the Comet 1 
to fly the North Atlantic non-stop, which even the 
Avon-powered Comet could not. The possibility 
that Rolls-Royce might be encouraged to offer de 
Havilland a licence to build Avons for the Comet 
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ABOVE A rare colour photograph of G-ALYT in flight, powered by its four Avon Mk 502 engines. The sixth Comet 1 
built, 'LYT was retained by the Ministry of Supply as the sole Comet 2X and used by BOAC for tropical trials in 
May 1953. It was withdrawn from use in 1954 and went on to be an instructional airframe at Halton during 1959—67. 


and be responsible for the “necessary installation 
design work" was deemed of little comfort. The 
MoS was also prepared to hold out the possibility 
of an improved Ghost for the first part of BOAC's 
order, but the Avon remained the most promising 
option. The Avon-powered Comet 1 concept was 
approved in November 1950, and would have 
powered the last five of BOAC’s first batch of ten, 
from the retrofitting of the sixth to be delivered. 
This was turned down by the MoS, however, 
on the ground of cost, as the Avon would have 
been twice the price of the Ghost and added 
significantly to the overall cost of the conversion 
programme. In the event, BOAC stipulated Avons 
for its next order of 11, undertaking to pay for the 
conversion from its own budget rather than the 
MoS's civil programme.’ 

The MoS’s evident pleasure at forcing de 
Havilland’s hand was expressed by the Ministry’s 
Controller of Supply (Air), Air Chief Marshal John 
Boothman, in a letter to Rolls-Royce’s Chairman, 
Lord Hives, on December 13, 1950: 

“The knowledge that Derby [Rolls-Royce] 
is getting down to this matter makes pleasant 
reading. We are certain that this combination will 
win a place for this country in civil aviation so high 
up the scale that only good can come of it. As you 
know, the government is prepared to finance the 
development involved by a direct contract with this 
Ministry and to underwrite production. This alone 
shows the confidence we have in the project." '? 

By early 1951 de Havilland and Rolls-Royce 
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were working hard to complete the necessary 
modifications to install the Avon in the Comet 
1 airframe, work which now had the highest 
priority from the MoS. The latter was moved to 
observe that the co-operation would ensure the 
"outstanding success of which it shows promise". 
The engines would be supplied by diverting some 
of those for Canberra production. Completion 
was expected by November 1952 at the latest.” 

In justifying the additional cost of replacing the 
Ghost with the Avon, the MoS explained to the 
Treasury that, while the Ghost-powered Comet 
had “made an impressive start to its career", the 
Avon would vastly improve its range, power and 
performance by some 25 per cent, which would 
facilitate North Atlantic operations and some of 
the longer legs on the Australia services. The MoS 
admitted that "it was a bitter pill for de Havilland, 
with [its] own engine company, to swallow, but 
[it is] now entirely enthusiastic, and Rolls-Royce 
[has] promised [its] full support". 

The MoS wanted to ensure that the best 
product would be available for both BOAC and 
foreign operators. While the Comet was a civil 
programme, the improvements offered by the 
Avon could also have military significance. For 
once, the Treasury concurred unequivocally and 
accepted that the £1-16m cost of converting to 
Avon power would be justified if it afforded the 
"best chance of our gathering and maintaining 
the lead in fast long-distance air transport”. 

Although the Treasury was happy to proceed, 
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ABOVE The Comet not only ushered in the jet era in terms of commercial transport, but also pioneered the use of 
jet aircraft in the military transport role. Ultimately, all 15 of the Avon-powered Comet 2s built entered service with 
RAF Transport Command, No 216 Sqn becoming the world's first military jet transport unit in the summer of 1956. 


some concern was expressed that further 
expenditure on the Comet at a time of national 
emergency — the Korean conflict mobilisation 
was then reaching its peak — would divert 
resources from military production. In particular, 
the Avon was — or would be — powering several 
vital military aircraft. The Ministry of Civil 
Aviation had no doubts about the priority 
attached to the Avon-powered Comet. Even if 
demand for the engine was "likely to outstrip 
supply, the Avon Comet seems to us to be the first 
post-war four-engined transport aircraft with 
[any] real prospect of substantial export 
possibilities. As it continues to be national policy 
to concentrate on exports, so far as the military 
programme will allow, the importance of the 
Comet as a high-rate earner of foreign exchange, 
including dollars, will be given full weight".? 


INTO BOAC [AND RAF] SERVICE 
The first of BOAC’s initial batch of ten Ghost- 
powered Comet 1s entered service in May 1952, 
and the promise of the more powerful Avon 
version began to attract wider interest. The Avon 
Comet was officially designated Comet 2, the first 
production example of which, G-AMXA, first 
flew in late August 1953. However, in the wake of 
the two fatal and unexplained Comet 1 crashes in 
early 1954, the Comet fleet was grounded. 

The Comet 2 was subsequently modified in 
light of the subsequent investigation, and all but 
two of the 15 completed (and ultimately all) 
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entered service with RAF Transport Command as 
part of the agreement between the British 
government and de Havilland to avert the latter’s 
bankruptcy." The sole Comet 3, G-ANLO, fitted 
with more powerful Avon 523 engines and other 
modifications, first flew in July 1954, essen- 
tially becoming the prototype for the production 
Comet 4, which would go on to become the 
definitive variant of the jetliner From the 
government's perspective, the Comet became a 
means rather than an end of policy, namely saving 
de Havilland from bankruptcy. 

This story is as much about the Avon engine 
and industrial models of production as it is 
the Comet. Today we take for granted the 
competition between the world's aero-engine 
giants — General Electric, Pratt & Whitney 
and Rolls-Royce. Although it is common for an 
aircraft manufacturer to offer a “launch engine” 
for its new airliner, there is often a fierce and 
secondary competition to supply the engine for a 
particular airline order. What one no longer sees 
is an integrated airframe/engine package from 
the same source, as the Comet was originally. 

The post-1945 British aircraft industry had two 
examples of this duality: de Havilland and Bristol, 
each with a distinct aero-engine subsidiary. Both 
of these, together with Armstrong Siddeley 
and Rolls-Royce, were early adopters of jet 
technology. Indeed, one of the key early suppliers 
of military jet engines, including the Ghost, was 
de Havilland. Crucially, Rolls-Royce's Avon 
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ABOVE The shape of things to come — this 1954 de Havilland promotional photograph shows Comet 2 G-AMXD 
(which became XN453 in RAF service) in the background accompanying the sole Comet 3, G-ANLO. The latter was 
lengthened by 15ft 5in (4-7m) and fitted with wing-mounted pinion fuel tanks for increased range performance. 


was one of the first British axial-flow designs, 
whereas the Ghost relied on the original Whittle 
centrifugal compressor concept. By the late 1940s 
the latter was already obsolete, with integral 
limits to power delivery and efficiency. 

If not the Avon, turning the Comet into a 
genuine long-haul airliner would have required 
something better than the Ghost, and developing 
this class of engine increasingly depended on 
highly specialised engine companies. The de 
Havilland engine subsidiary from this point began 
to drop out of conventional jet development to 
focus on engines for rotorcraft. The de Havilland 
Engine Company, Bristol Engine Company and 
Armstrong Siddeley would eventually merge to 
form Bristol Siddeley Engines in 1960. It remains 
moot whether this airframe/engine linkage 
hampered the development of successful post- 
war British civil aircraft. 

The shift to Rolls-Royce for the Comet 2 
remains an integral part of the Comet's history. It 
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was typical of the "corporatist" central planning 
approach adopted by the post-1945 Labour 
government. This would not survive the arrival of 
a Conservative government in 1950 — in theory at 
least. The Tories would unveil a “private venture" 
policy for civil aircraft development, whereby UK 
airliners would be launched by private industry, 
buoyed by profit and supported by "launch 
orders" from BOAC or BEA. The Comet would 
remain an exception, however: in the aftermath 
of the 1954 disasters and the grounding of the 
Comet fleet, the philosophically dyed-in-the-wool 
“non-interventionist” Conservative government 
would rescue de Havilland and support further 
development of the Comet, helping to launch £ 
what would become the definitive Comet 4. 
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SWEDEN'S 


SECRET 
AIRBASES 


FLYGVAPNET’S COLD WAR MILITARY 
AIRFIELD PROGRAMME, 1945-90 


An enduring legend regarding Sweden's military operations 
during the Cold War is Flygvapnet's use of airbases secreted 
deep in the nation's pine forests or carved into mountainsides, 
along with its use of roads as runways. It's all true, explains 
LENNART ANDERSSON; but to understand Sweden's “war 
airbase” system fully, a bit of historical background is required 


WEDEN'S MILITARY AIRBASE system has historically 
earned itself an international reputation, mainly for 
its ability to disperse the aircraft of Flygvapnet (Royal 
Swedish Air Force) to secret war bases hidden deep in 
the nation’s forests with mountain shelters and highway 
strips. This reputation is well-founded, but there are also a number 
of misconceptions surrounding it, even in Sweden. For example, the 
use of highway strips was not a uniquely Swedish concept. It existed 
(and still does) in several other countries, including Finland, Germany 
(both former East and West), Poland, Switzerland and the former Soviet 
Union. Another misunderstanding concerns the purpose of the Swedish 
highway strips. In most cases, these were not regular war bases, but 
intended as backup, to become operational only when and if a regular 
war base was destroyed. 


SWEDEN'S WARTIME BASES 

From the late 1940s Flygvapnet was expanded to become — depending 
on how you count it — the world's fourth or fifth largest air force in 
terms of numbers of aircraft and squadrons. Its prospective wartime 
order of battle included some 33 fighter squadrons equipped over time 
with de Havilland Vampires (designated J 28s in Swedish service) and 
J 33 Venoms, Hawker J 34 Hunters and Saab J 29 Tunnans, J 32 Lansens 
and J 35 Drakens. A dozen ground-attack squadrons were equipped 
with, chronologically, Saab B 18s, A 28 Vampires, A 29 Tunnans and 
A 32 Lansens. Ten reconnaissance squadrons operated Saab S 18s, 
Supermarine S 31 Spitfires, S 29 Tunnans, S 32 Lansens and S 35 Drakens. 


LEFT Temporary airbases on ice-covered lakes and bays were tested and 
used during Flygvapnet Cold War exercises. Here, a Saab J 29 Tunnan fighter 
from Wing F 16 at Uppsala taxies past the reed grass beside the frozen Lake 
Támnaren, some 40km (25 miles) north of its home base. srr via AUTHOR 
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ABOVE A J 29 Tunnan taxies in for refuelling and re-arming at a typical camouflaged open shelter. Positioned near 
the end of the runway at fighter bases, these provided protection from the elements and concealed the aircraft 
from overhead reconnaissance. This angle gives a good idea of why the J 29 was nicknamed "The Flying Barrel". 


In addition, there was a large number of smaller 
air units for observation, liaison and transport, 
the total number of aircraft on strength with 
the air arm being more than 1,000. These were 
allocated to Wings (flygflottiljer each normally 
comprising three squadrons, stationed across 17 
peacetime Wing air bases. 

At the end of the Second World War Sweden 
had 65 military airfields of different categories, of 
which only 16 incorporated hardened runways. 
Secret “war airbases” were designated with the 
word fält (field) and a number. Geographical 
references were banned and remained classified 
until after the end of the Cold War in the early 
1990s. None of the existing runways in 1945 was 
long enough to allow jet aircraft operations; and, 
when Flygvapnet introduced its first jet fighter, 
the J 28A Vampire, in 1946, airfield requirements 
had to be updated. 

By the mid-1950s, however, Flygvapnet still 
had virtually the same war airbase network from 
which to operate as it had in 1945. Only one new 
base had been built, falt 40 at Fallfors in north- 
eastern Sweden, although six of the old wartime 
airfields had been modernised with a hardened 
runway to enable modern jet aircraft operations. 
As a result, most Flygvapnet squadrons were 
obliged to operate in case of war from the 
peacetime Wing airfields, several of which had 
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been improved with one or more runways, and 
from civil airports. 

When some of the old war airbases were rele- 
gated to training-base status, the falt numbers 
were removed and the name of the nearest town 
or village was used instead. Some became civil 
airports and were used by Swedish domestic 
airline Linjeflyg. These were still part of Flyg- 
vapnet’s war organisation, however, and as a 
result over time only some war airbases had fält 
number designations. In addition, the Arboga 
military base never received a number. There 
were also cases in which a base was “civilianised” 
and lost its falt number, before being returned to 
military status, but without the now compromised 
designation. When new bases were completed, 
the numbering sequence was continued up to 49 
for those in northern Sweden, from 50 to 62 for 
those in the central part of the country and from 
81 to 89 for bases in the south. 


THE NUCLEAR THREAT 

According to plans drawn upin1953, allbases were 
to have 2,000m (6,560ft) runways, then required 
for J 29 Tunnan operations, but also expected to 
be sufficient for future Flygvapnet types such 
as the Lansen, Venom, Hunter and Draken. 
An interesting remark found in contemporary 
documents states that “no consideration has been 
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ABOVE The ground-attack Saab A 32A Lansen, an example of which is seen here taking off from a war airbase, 
entered Flygvapnet service in the spring of 1956. The Lansen was also developed into a reconnaissance variant, 
the S 32C, and an all-weather interceptor and nightfighter, the J 32B. The type ultimately served for four decades. 


given to the need for increased bearing-strength 
in case of foreign aid". Neutral Sweden's secret 
ties to the West and prospective plans for Nato 
co-operation have been widely discussed since 
the end of the Cold War, but it is clear from these 
now-declassified documents that the Swedish 
airbase philosophy was not influenced by any 
demands relating to their planned use by Nato 
air assets; development was governed entirely by 
Sweden's own requirements. 

The 1953 plan included the building or 
modernisation of 49 airbases during 1955-65. 
Ideally, aircraft dispersal points were to be 
protected by bunkers or hardened aircraft 
shelters (HASs), up to 50 per base, but owing to 
insufficient funding it was apparent that many 
could not be built during peacetime. 

The most significant factor to influence Swedish 
airbase philosophy in the late 1950s was the 
threat of nuclear war, or rather the planners' 
understanding of the effect of nuclear bombs. 
At first it was thought that aircraft could be 
sufficiently protected in HASs located around 
1-2-5 km (half a mile to 1% miles) from the runway, 
which would be the epicentre of the blast. It was 
expected that the majority of personnel would 
survive a nuclear attack at a fully developed and 
prepared airbase. It was quickly realised, however, 
that the 49 planned bases would be insufficient to 
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house all the Flygvapnet squadrons, as adequate 
protection against nuclear attack would require 
increased dispersal, with just one squadron per 
base. Revised calculations showed that 87 bases 
were required, and that those where A 32 and 
J 32 Lansens were to be stationed would require 
runways of some 2,300m (7,550ft). Experiments 
were undertaken with revetments and different 
types of HAS, but only a few were built. 

In the summer of 1957 a commission from the 
USA's RAND Corporation think-tank visited 
Sweden. The organisation had been established 
in 1946 by the USAAF's Gen Henry "Hap" 
Arnold, with a view to undertaking military 
research and development, primarily related 
to aviation. Studies were made of airbases and 
their protection against air attack, and when 
informed about Sweden's plans the members of 
the commission questioned the potential efficacy 
of the protection measures. The Americans were 
working on the expectation of the use of megaton 
bombs; the Swedes assumed that less powerful 
bombs would be the norm, and the aircraft 
shelters demonstrated to the RAND group "gave 
rise to strong concerns". The conclusion drawn 
was that the Swedish approach needed revision. 

A dispersed operating concept was clearly 
required, but the biggest challenge would be to 
calculate accurately the most effective balance 
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AHEAD OF THE CURVE 
THE PUF 58 CONCEPT 


Based on a contemporary 
1:1,000-scale illustration, this 
shows the standard PUF 58 airbase 
configuration. Airbases built to 
PUF 58 standards had a single 


2,000m (6,560ft) runway with curved (vehicle roadway) 


ramps for refuelling and re-arming, 
connecting the runway to the taxiway 


Uppstállningsplats 
fór transportflygplan 
(parking space for 
transport aircraft) 
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Banánde (Runway end) 


between the number of airbases (off-base 
dispersal) and the dispersal and protection within 
each airbase area. The construction of new bases 
with HASs, fuel storage facilities and command 
posts would be expensive, and budget restraints 
could not be ignored. If the number of airbases 
was doubled, the effort needed to destroy them 
would increase by 100 per cent. At the same time, 
a well-protected airbase with widely dispersed 
aircraft in HASs could still be rendered useless 
for a significant amount of time if the runway or 
taxiways were destroyed. The final verdict was 
the introduction of off-base dispersal with as 
many bases as the budget would allow. 


A NEW PLAN 

By May 1958 a new plan for the development of 
airbases — designated PUF 1958 — was ready. 
The main guiding principle was that the early use 
of nuclear weapons was to be expected, and that 
an attack with conventional weapons would only 
come second. As fortified protection was now 
thought to be insufficient against nuclear blast, 
Flygvapnet assets were to be dispersed, with no 
more than a single squadron per base. In order 
to achieve that, a total of 100-110 bases would be 
needed, although 70 was agreed upon as a more 
realistic target given the prevailing economic 
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situation. Each base would incorporate a single 
runway of 2,000m, with one or two curved 
aprons connecting the runway to the taxiway, 
large enough for the turnaround (refuelling and 
rearming) of 18 aircraft, and 15 to 19 individual 
aircraft dispersal points up to 6km (3% miles) 
from the runway, or along the taxiway. 

This meant that local protection within the 
confines of an airbase was sacrificed, and protests 
were soon raised by Flygvapnet officials. Many 
considered a "launch-on-warning" tactic, inten- 
ded to get all aircraft at a threatened base airborne 
in time to thwart an attack, unrealistic. As one 
Flygvapnet Wing Commander wrote: "The risk 
of annihilation is obvious". Widespread negative 
reaction from Flygvapnet officials made a further 
revision of the plan necessary. It was decided to 
find a way to include on-base protection again, 
especially against conventional weapons. 

The final outcome incorporated customised 
dispersal and turnaround pads. Bases intended 
for ground-attack squadrons were to have a 
forward dispersal area 1-3km (half a mile to 
134 miles) from the runway with 18 turnaround 
pads, and about 18 dispersal pads in a rear area 
further away. Fighter bases would get four quick- 
reaction alert (ORA) pads near each end of the 
runway and 18 rear dispersal pads. Airbases 
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ABOVE Pierced steel planking (PSP) was used by 
Flygvapnet in the early days of the Cold War to 
improve airfield surfaces. Jet aircraft were often 
heavier than piston-engined types and required 
taxiways and parking surfaces that could withstand 
higher loads. Here a J 34 Hunter is manceuvred on to 
PSP on soft ground during an exercise. viAAUTHOR 


accommodating reconnaissance squadrons would 
have an additional four forward turnaround pads 
1-3km from the runway or along the taxiway. The 
number of airbases was fixed at 70. 

The mountain shelters already built at a 
number of fighter wing airfields were to be used 
as hangars only for non-operational (i.e. reserve 
or unserviceable) aircraft and for the turnaround 
of eight operational fighters. Although plans had 
been drawn up for the construction of a large 
number of mountain shelters, it had been realised 
that aircraft might be trapped inside if an attacker 
were able to strike the entrances. In addition, the 
fire and explosion risk was uncomfortably high if 
ammunition and fuel were handled inside. 


YET ANOTHER PLAN 
By 1958 the acquisition of new aircraft had been 
given priority, but most of the airbase plans were 
still far from realised. Ten of the old war airbases 
had been modernised with hardened runways, 
but in addition to falt 40 at Fallfors, which had 
been completed in 1955, only four new bases had 
been built, although the construction of three 
more was under way. 

In 1961 a new set of principles was defined for 
dispersal areas at Swedish airbases. The QRA pads 
for fighters would receive simple open wooden 
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Northern sector 
(bases numbered 
up to 49) 


Southern sector (bases 


numbered 81—89) 
“Bas 60” airbases Kiruna (not 
Fält 40 Fällfors numbered) 
Fält 41 Åmsele Plus: 
Fält 42 Vidsel Modernised 
Fält 44 Kubbe wartime-era 
Fält 45 Sättna airbases (not shown) 
Fält 46 Färila Fält 1 Björka/Sjöbo 
Fält 54 Alunda Fält 4 Everöd 
Fält 56 Kjula Fält 6 Hasslösa 
Fält 57 Strängnäs Fält 8/9 Bällefors 
Fält 58 Björkvik Fält 14 Tierp 
Fält 81 Sjöbo Fält 20 Ráda 
Fält 83 Ålem Fält 28 Gunnarn 
Fält 84 Knislinge Fält 32 Heden 
Fält 85 Byholma Fält 37 Hultsfred 
Fält 87 Kosta Hagshult 
Falt 88 Urása Lidköping 
Fält 89 Eneryda Rommehed 
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Flygvapnet took delivery of its first batch of Saab 
J 35A Drakens in the spring of 1960. Designed and 
built in Sweden as a fast, agile bomber-interceptor, 
the distinctive double-delta Draken was developed 

into J 35B, D, F and J variants. The type was 
designed for operations in the nation's typically 
harsh weather environment, and all Draken units 
trained in northern Sweden during the winter, often 
at falt 32 Heden, near Boden, as seen here. 
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LEFT Another indigenous type used by 
Flygvapnet during the Cold War was the 
Saab 105 twin-engined trainer and light 
ground-attack aircraft, designated Sk 60 
in Swedish service. Here, an Sk 60C 
reconnaissance and light ground-attack 
variant with an extended photographic 
nose is seen being prepared for a sortie 
from fált 32 Heden. 


BELOW A pair of Drakens taxy out for 

a sortie from the highway airstrip at 
Heby, west of Uppsala, used for regular 
training exercises, although Flygvapnet's 
other highway-based airstrips were not 
used in peacetime. The square markings 
visible on the fin were applied for 
exercise identification purposes. 
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shelters for protection against the weather and 
to frustrate overhead enemy reconnaissance. The 
number of rear turnaround pads was reduced to 
ten, which were to be camouflaged with poles 
and camouflage nets. The rear dispersal area 
was to have 14 camouflaged dispersal pads and 
two hangars for repairs and servicing. Dispersal 
pads were to be spread out along specifically 
constructed taxiways, or along public roads in the 
vicinity of the airfield. 

In the revised PUF 1963 plan, the total number 
of bases was reduced to 60 plus five unmanned 
bases, and three years later another three bases 
were deleted. By the mid-1960s some 55 airbases 
were available in case of war, including about 20 
peacetime military bases and a number of civil 
airports. Only 18 completely new airbases had 
been built. In addition, a nearby public road was 
normally prepared at each main base for use as an 
emergency extraction runway in case the regular 
runway was severely damaged. 


HIGHWAYS BECOME RUNWAYS 

The use of straight highway stretches as war 
airbases had been discussed in the early 1950s, 
but in those days few Swedish roads were paved. 
In October 1960 extensive tests were made with 
aircraft taking off from and landing on narrow 
strips painted on taxiways. One of the main 
motivations behind the decision to use road bases 
was to prevent prospective peacetime targeting 
against known airbase locations, the information 
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A dramatic photograph of a J 35 Draken touching 
down ona highway airstrip. The highway strips 
were narrow, and required a high level of skill from 
Flygvapnet pilots to land in the space available. 
The Draken's distinctive double-delta planform and 
double-tailwheel are seen here to good effect. 
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gathered being incorporated into an enemy’s war 
plan. In contrast to a normal military airbase, the 
existence of a road base could be kept completely 
secret, even from reconnaissance satellites. 

The idea was for aircraft and operations to be 
transferred to a road base if — and only if — the 
squadron’s regular airbase had been partly or com- 
pletely destroyed. In addition to these emergency 
road bases, three of the regular airbases were in 
fact also built on highways, although these were 
not categorised as highway strips as they 
incorporated a full airfield infrastructure. These 
were falt 81 Sjóbo in southern Sweden, falt 83 
Alem on the south-east coast and falt 89 Eneryda 
in the southern central part of the country. 

Accordingly, more than 250 suitable sections of 
highway were examined, and in September 1962 
the decision was taken to start building emergency 
road bases. A standard highway airstrip was 12m 
(40ft) wide and 2,000m long, and all roadsigns, 
mailboxes, fences and other obstacles along the 
road had to be easily removable. At one end 
of the strip there were two dispersal pads for 
turnaround and at the other end there was a 
hardened area that allowed the aircraft to turn. 
The existence of these highway airstrips was 
regarded as top secret, but in 1966 the one at Heby, 
45km (28 miles) west of Uppsala, was opened for 
exercises and revealed to the media. In order not 
to compromise their existence, the peacetime use 
of other highway airstrips was forbidden. 

Some 15 highway airstrips had been completed 
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ABOVE Looking every inch the ultimate Cold War combat aircraft, Saab AJ 37 Viggen serial 37034 of Wing F7 
based at Sátenás taxies from dispersal area to runway. The Viggen entered Flygvapnet service in 1973. Originally 
developed as primarily a ground-attacker, the type also had interceptor and reconnaissance variants. 


FLYGVAPNET VIA AUTHOR 


ABOVE A Viggen in a typical turnaround pad along a public road in the vicinity of a war airbase. The pad (possibly 
newly built) is clearly discernible here, but its surface would normally be painted in splinter camouflage similar to 
that applied to the aircraft, and a camouflage net supported by poles would provide additional concealment. 
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ABOVE Sweden's first true multi-role combat aircraft, 
the Saab JAS 39 Gripen entered Flygvapnet service in 
1996. Serial 39120, one of the first production batch 
of JAS 39As, is seen here operating from a narrow 
runway, possibly a kortbana (road airstrip) or one of 
the “Bas 90" short strips. TAH ARCHIVE 


RIGHT A typical Flygvapnet highway strip with two 
turnaround pads at the nearest end. Bas 90 bases 
incorporated one main runway plus up to four short 
(approximately 800m) runways often laid out on local 
roads. The reservvagsbaserna (auxiliary road bases) 
incorporated into the older Bas 60 system were longer, 
up to 2,000m (6,560ft) in length. The Bas 90 system 
was halted in the mid-1990s and scrapped in the 2000s. 


by 1967, with another 12 under construction. These 
were located all over Sweden, but predominantly 
in the eastern part of the country. Owing to 
Gotland’s exposed location and vulnerability 
to low-level surprise attack, Flygvapnet had no 
requirement for road bases on the island; but, 
because there was a need for air transport in case 
of mobilisation and war, it was finally decided to 
prepare two highway airstrips there as well. 


THREAT ADAPTATION 

A Swedish air-defence study prepared in the 
wake of the Six-Day War between Israel and 
the Arab states in 1967 concluded that owing 
to recent international development, Swedish 
airbases were potentially no longer effective in 
the modern threat environment. Four years later 
it was decided to develop a new, more modern 
concept, and in 1978 plans were drawn up for the 
development of what was named "Bas 90". In 
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order to differentiate the old airbase system built 
in the 1950s and 1960s from the new one, the old 
concept became known as "Bas 60". 

The main components of Bas 90 were multiple 
runways, some just 800m (2,625ft) long, spread 
out over a large base area with widely distributed 
dispersal pads and provision for groundcrew. The 
Saab AJ 37 Viggen that replaced the Lansens and 
Drakens was well adapted to this base philosophy 
with its STOL capability. Modernisation had 
started, but several Bas 60 airbases were never 
modernised and remained active right up to Æ 
the end of the Cold War. 


p 
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BALTIC 


Commercial 
aviation in 
Estonia, Latvia 
& Lithuania 


Independence, 
1921-40 


Triangles 


Having gained their independence from the 
Russian Empire in the wake of the First World 
War, the three Baltic states — Estonia, Latvia 
and Lithuania — soon recognised the plentiful 
opportunities offered by aviation to serve their 
national and regional transport objectives. 
GUNTER ENDRES chronicles the evolution 
of civil aviation in the Baltics between the wars 


HE BALTIC STATES of Estonia, Latvia 

and Lithuania share a troubled and 

complex political history, which has 

inevitably exerted an influence on the 

aviation sector of each. Ruled by the 

Russian Empire until the end of the First World War, 

all three gained their independence at that point, 

although their newly-acquired freedom was marred 

initially by civil war and border disputes with 
Germany and the recently-minted Soviet Union. 

Authoritarian governments defined the inter-war 

period, but on June 14, 1940, the Soviet Union’s Red 

Army occupied all three territories and engaged in 

executions and mass deportation in an attempt to 

secure its control, which was briefly interrupted 

by Nazi Germany the following year. Rather than 

granting the expected independence, Germany 

established a civil administration, known as the 

Reichskommissariat Ostland. This occupation lasted 

until late 1944, when the Red Army reoccupied the 
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A Junkers F 13 of Estonian airline A/S Aeronaut 
passes overhead the company’s hangar at 
Lasnamäe in the nation’s capital Tallinn circa 
1923-24. The German influence on aviation 
was strong in the Baltics in the 1920s, Junkers 
having established the Osteuropa Union and, 
later, Nordeuropa Union consortia, which 
played a major part in establishing commercial 
services in the Baltic states and Finland. 

ESTI FILMIARCHIIV VIA AUTHOR 
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ABOVE Nikolai Veelmann in his de Havilland D.H.9, serial 30. Built by Cubitt Ltd of Croydon and powered by a 
Siddeley Puma engine, the aircraft was formerly D660 with the Royal Flying Corps, before being acquired by the 
Estonian Air Company. Its career in the Baltic was relatively short; it was destroyed in a crash in February 1920. 


three countries and re-established Soviet rule, 
with the tacit agreement of the USA and UK. 

Incorporated as the Estonian, Latvian and 
Lithuanian Socialist Soviet Republics, the 
three territories had their independent spirit 
replaced by almost total political and economic 
dependence on the Soviet Union. The populations 
suffered under the Soviet yoke until a massive 
civil resistance contributed to the fall of the 
Soviet Union. The secession of the Baltic States, 
to declare their sovereignty and then their full 
independence, was heralded by what became 
known as the Baltic Way in August 1989, when 
approximately two million inhabitants joined 
hands, forming a human chain from Tallinn 
in Estonia through Riga in Latvia to Vilnius 
in Lithuania, vividly demonstrating their 
opposition to Soviet rule. Independence was 
finally recognised on September 6, 1991. All three 
nations are today parliamentary democracies and 
part of the European Union. 


Estonian aviation beginnings 
The most northerly of the three Baltic States, 
Estonia declared its independence from Russia 
in 1918, but still had to fight a War of Liberation 
before the signing of the Tartu Peace Treaty on 
February 2, 1920, and subsequent recognition 
as an independent state. Five days later, Nikolai 
Veelmann flew a military de Havilland D.H.9, 
serial 30, with airmail from Tallinn to Helsinki, 
returning with a cargo of banknotes, as the 
Estonian currency was then printed in Finland. 
On February 11, on approach to Lasnamäe, the 
D.H.9 crashed, although all occupants survived. 
The country's first airline, Eesti Ohusoidu Aktsia 
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Selts “Aeronaut”, abbreviated to A/S Aeronaut, 
was registered on March 22, 1921, by aviation 
pioneer Jakob Tille and Estonian entrepreneur 
Robert Artur Holst, with a capital of ten million 
Estonian marks. The capital was ostensibly 
supplied by one Lithuanian and several Estonian 
investors, but was in reality financed with 
Swedish and German capital, the latter coming 
from the Sablatnig Flugzeugbau GmbH and its 
Danish affiliate A/S Dansk Luftekspress, and 
Lloyd Luftverkehr Sablatnig. 

The airline leased a four-passenger Sablatnig 
P I wooden biplane, most likely D 156, which 
is known to have been delivered to Aeronaut, 
with which it began a service to Helsinki from its 
base at Tallinn (Lasnamäe). The Tallinn—Helsinki 


ABOVE The first of the three dependable Junkers F 13s acquired by A/S Aeronaut was registered E 13 and named 
Schwan; it was used as a floatplane on the company's Tallinn— Helsinki service from June 1923. It is seen here 
being craned from the quayside on to the water at Tallinn; just visible in the cockpit is Junkers pilot Heinz Grotwahl. 


route proved especially valuable during the 
winter months, when severe icing conditions 
prevented sea transport between the two 
capitals. In May 1921 the new airline received 
the sole concession from Estonia's Ministry of 
Railways & Communication, responsible for civil 
aviation, for international routes from Tallinn to 
Petrograd (now St Petersburg), Riga in Latvia 
and Stockholm, and domestically from Tallinn to 
Tartu, Párnu, Hapsal, Kuressaare and Valga. 

On July 29 the same year Aeronaut opened its 
first air service from Tallinn to Riga. This was 
a connection to the Stockholm— Tallinn route 
which had been flown twice-weekly by Svenska 
Lufttrafik AB since July 19, with a Savoia S.16 and 
a float-equipped Junkers F 13. A domestic service 


linked Tallinn with Tartu, Viljandi and Pärnu. 

In early 1923 German airline Lloyd Luftdienst 
GmbH took over the shares of Lloyd Luftverkehr 
Sablatnig, but was subsequently absorbed by 
the Junkers-Flugzeugwerk AG in May, which 
thus secured a strong position in Aeronaut. After 
acquiring six examples of the larger six-passenger 
Sablatnig P III biplane, built by the local Dvigatel 
company, Aeronaut started flying the ice airmail 
service on February 9, 1923, between Tallinn 
and Helsinki, by agreement with the Finnish 
postal authorities. It was discontinued on March 
29 when the break-up of the ice at Kaivopuisto 
rendered conditions too hazardous. 

Having taken control of the airline, Junkers 
supplied three single-engined six-passenger F 13 


The three Junkers F 13s and two of the six Sablatnig P Ills 


of the A/S Aeronaut fleet beside the company's hangar 
at Lasnamäe in 1925. The P Ills were built by Estonian 

manufacturer Dvigatel, which had been established in 

Tallinn in 1897 and produced railway wagons. 
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"The three little F 15s, which now also included E 15 
Eisvogel and E 16 Steinschmdtzer, proved themselves 
more than capable of operating reliably in the harsh 
environment of northern Europe on a daily basis...” 


ABOVE Formerly D-260 in Germany, Junkers F 13 c/n 0650 became E 15 in Aeronaut service, and was named 
Eisvogel (Kingfisher). The other two, E 13 and E 16, were respectively named Schwan (Swan) and Steinschmatzer 
(Wheatear). E 15 was operated on skis during the winter, and is seen here preparing to depart Helsinki for Tallinn. 


all-metal monoplanes in exchange for the six 
P IIIs, in a one-for-two trade-in. At the same time, 
Aeronaut became a founding member of Junkers' 
Osteuropa Union. 

Aeronaut's first F 13 was D-255, named Schwan, 
later registered E 13, equipped with floats for 
the Tallinn—Helsinki service. It arrived on June 
6, 1923, and was put on the Helsinki service on 
June 27, when the aircraft took off from a new 
terminal on the seashore at Tallinn and flew to 
Katajanokka in Helsinki harbour. A connection 
to Petrograd (soon to be renamed Leningrad after 
Lenin's death in January 1924) was scheduled, 
but not implemented. 

The three little F 13s, which now also included 
E 15 Eisvogel and E 16 Steinschmützer, proved 
themselves more than capable of operating 
reliably in the harsh environment of northern 
Europe on a daily basis until mid-November, 
cutting the summer journey from five hours 
by boat to just 40min. In winter, the F 13s were 
equipped with skis and flew the service until 
April 5, 1924. Tallinn then offered excellent 
connections within the Osteuropa Union system 
to Riga and Kónigsberg in Germany (now Russian 
exclave Kaliningrad) and onward to Berlin. Two 
LVG C VI single-engined two-seat biplanes, E 4 
and E 5, were used on domestic mail flights. The 
Tallinn—Riga service was discontinued, as the 
airfield near Tallinn had to be closed to civil traffic 
as a result of an attempted communist coup. 

On May 7, 1925, Aeronaut participated in 
the formation of the Europa Union KGA, a 
conglomeration of Junkers-associated airlines, 
but the Estonian government was no longer 
prepared to provide financial support for the 
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German-managed airline. Despite this setback, 
Aeronaut was able to maintain its Helsinki service 
in association with Finland's Aero O/Y without 
subsidy. On January 24, 1926, E 13 crashed as 
a result of engine failure, founder Jakob Tille 
succumbing to his injuries a week later. 

Services continued regularly until October 
30, 1927. By the end of that year the airline 
had managed to replace its German staff with 
Estonian personnel, in the hope that the Estonian 
government would be willing to reinstate its 
support. However, the latter was already working 
towards establishing a partly state-owned airline 
company, forcing Aeronaut to discontinue its 
services on March 30, 1928. It was liquidated the 
following day. In its six-year history, Aeronaut 
had completed 4,419 flights and carried 10,000 
passengers, 78,000kg (172,000lb) of cargo and 
baggage, and 20,000kg (44,000Ib) of mail. 


A new state-owned airline 

Plans to form a new government-owned airline 
failed to materialise, however, leaving Estonia 
without a national flag-carrier for the next ten 
years. Air connections with Europe were instead 
provided by Deruluft, the joint German-Soviet 
airline, and Finland's Aero O/ Y. 

In 1938 the Estonian government finally 
introduced a bill for the formation of a joint stock 
company to provide a direct air service from 
Tallinn to Helsinki and Stockholm, for which it 
was prepared to offer a subsidy of 200,000 kroon, 
which had replaced the Estonian mark in 1928. 
The airline was established on February 21, 1939, 
as Aktsia Selts AGO, with a starting capital of 
550,000 kroon, of which the Estonian government 
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Junkers Ju 52/3m ES-AUL (c/n 6633) at Helsinki on the occasion of the 
inaugural Tallinn—Helsinki service run jointly by Estonia's A/S AGO and 
Finland's Aero O/Y, on April 2, 1940. Both of the Estonian Ju 52/3ms were taken 
over by Aeroflot that year, to serve with the Soviet airline's Baltic Directorate. 


MIS. S 


» o m — te 


BELOW RIGHT Deutsch-Russische Luftverkehrs AG (Deruluft) was a joint German-Soviet airline established 
in November 1921. When Estonia's A/S Aeronaut ceased operating in 1928, Deruluft, along with Finland's O/Y, 
provided air services within the Baltic states, as per the map on the rear of this September 1932 Deruluft brochure. 


provided 200,000, OU Mootoril 100,000, and Carl 
F. Gahlnbáckil 50,000, among other investors. 
The Managing Director was August Kerem. Two 
Junkers Ju 52/3ms were ordered from Germany at 
a total cost of 680,000 kroon (421,466 Reichsmarks). 
An offer from Junkers for the aircraft had been 
received by AGO on December 15, 1938, and 
the first Ju 52/3m order was placed on March 
29, 1939. The order for the second aircraft was 
signed on April 21 and this time 12 passenger 
seats instead of 14 was specified. In place of the 
two deleted passenger seats, a bar and a seat for 
a stewardess were to be installed. Accordingly, 
D-AXWA (c/n 6613) was ferried from Dessau 
to Tallinn via Kónigsberg on October 5, 1939, 
receiving the Estonian registration ES-AGO. It 
was followed on October 19 by D-AXWB (c/n 
6633), which received the registration ES-AUL. 

Soon after the end of the Soviet-Finnish Winter 
War in March 1940, an AGO route-proving flight 
was made to Finland on March 22, in preparation 
for the inauguration of the joint Tallinn—Helsinki 
route with Aero O/Y on April 2, which used the 
Ju 52/3ms. Operations were conducted from the 
seaplane ramp at Tallinn / Ülemiste airport, which 
had been opened on May 2, 1934, and had already 
been hailed as the largest airport in the Nordic 
region. A triangular system of 300m (985ft)- 
long concrete runways was opened to traffic 
on September 20, 1936, ensuring year-round air 
services to the rest of Europe. 

AGO added a Tallinn—Stockholm service on 
April 10, 1940, and a Tallinn—Riga—Kónigsberg 
mail service on May 7. However, political 
events in war-torn Europe soon overtook the 
new airline’s operations. After the occupation 
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DERULUFT 


of Estonia and the other Baltic states by the Red 
Army on June 14, 1940, Soviet forces took over 
Ülemiste airport on July 22, and all aircraft based 
there were transferred to Lasnamáe, the original 
airport for the capital. 

AGO was nationalised on September 26, 1940, 
and subordinated to the Aviation Department 
of the People's Commissariat for Municipal 
Economy. On February 20, 1941, ES-AGO and 
ES-AUL were registered to Soviet airline Aeroflot 


THE AVIATION HISTORIAN 105 


LSNAS MIHO3243- THVO VIA 3IHYLS 'O 


NOILO3TIOO NOSLVM 32 VG 


GÜNTHER OTT VIA AUTHOR 


GÜNTHER OTT VIAAUTHOR 


ABOVE Junkers F 13 B-LATA (c/n 579) Condor of Latvijas Gaisa Satiksmes Akciju Sabiedriba (Latvian Air Service 
Company — known as Lettlandische Luftverkehrs in Germany) was severely damaged when forced to alight on 
the frozen sea off Helsinki on March 10, 1926. It was returned to Germany to assume its original identity, D-202. 


l " 


Two Junkers F 13s bore the 
Latvian registration B-LATB. 
The first, c/n 631, named Fasan, 
was acquired from Danziger 
Luftpost shortly after the 
Laivian company's formation. 
When it crashed the second 
(c/n 570), named Eule, was 
acquired as a replacement. It is 
not clear which is seen here. 


VIA AUTHOR 


Service) in May 1937 and used on Riga— Ventspils —Liepaja services. Given the civil registrations YL-ABC and 
"ABD, both were later used by Aeroflot throughout 1940 until the Luftwaffe took them over from the spring of 1941. 
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as CCCP-L22 and CCCP-L23 respectively. It is 
interesting to note that AGO's Technical Director 
Jüri Ots had made the first ever flight across the 
Gulf of Finland on February 7, 1920, while in 
the Estonian Air Force, of which he had been a 
founder member in 1918. 


Latvia's early struggles 

After its struggle for independence ended in 
1920, Estonia's neighbour Latvia started to 
rebuild, mainly through co-operation with 
Germany, with which it had historic ties. On June 
15, 1922, a contract was signed between Lloyd- 
Junkers Luftverkehrs GmbH and Riga-based 
Russian lawyer Dr Alexander Woskressenski, 
the latter becoming Junkers' general agent for 
Latvia and Estonia. This contract, effective for 
one year from July 1, led to the establishment of 
Latvia's first airline, Latvijas Gaisa Satiksmes Akciju 
Sabiedriba (Latvian Air Service Company, known 
as Lettlandische Luftverkehrs in Germany) on July 


LEFT This November 1924 flight schedule shows 

the head office addresses for the major parts of the 
Junkers civil aviation consortia. Transeuropa Union 
dealt with the German states, Switzerland, Austria and 
Hungary, while Nordeuropa Union covered Danzig, 
Latvia, Estonia and Finland. Both were subsumed into 
the Europa Union conglomerate in 1925, which would 
itself become part of Deutsche Luft Hansa in 1926. 


31, with a starting capital of 100,000 Gold Francs, 
divided into 5,000 shares of 20 Gold Francs each. 

The founders of the airline were Latvian 
citizens Capt Janis Lindberg and Lt Janis Osol, 
together with Woskressenski. However, two 
days later, Junkers purchased a 40 per cent stake 
and Junkers-affiliated Danziger Luftpost GmbH 
acquired 55-2 per cent of the shares, although by 
means of Treuhünder (trustees), Junkers had full 
control. In return for the shares, the new airline 
received F 13 D-202 Condor from Junkers and 
D-215 Fasan from Danziger Luftpost, the aircraft 
later receiving the Latvian registrations B-LATA 
and B-LATB respectively. Junkers was keen to 
exploit the German postal authorities’ concession 
for the transportation of passengers, freight and 
mail on the Berlin—K6nigsberg—Kaunas— 
Klaipéda—Riga route, which had been granted in 
December 1920. 

Early activities are unknown, but from March 
1923 Latvijas Gaisa Satiksmes A/S operated on 
the Tallinn—Riga—Kaunas—Kónigsberg route, 
with 90 per cent of flights completed. In May the 
same year the airline joined the Osteuropa Union 
of Junkers-affiliated airlines, superseded by the 
Nordeuropa Union the following December, with 
the service extended to Helsinki. 

On October 15, 1924, B-LATB Fasan crashed 
and was transported to Kónigsberg-Devau for 
repair, but while there was completely destroyed 
in a hangar fire. Junkers supplied another F 13, 
D-251 Eule, which received the now-vacant same 
registration, B-LATB, on May 9, 1925. Plans for 
another F 13 and two more Junkers G 24s were 
abandoned. On May 7 Latvijas Gaisa Satiksmes 
A/S had joined the Europa Union KGA, but 
in September 1926 the Latvian government 
withdrew its subsidy and the airline was forced 
to cease operations. 


BELOW /n the summer of 1938 British manufacturer Percival received an order for two of its handsome Q.6 twin- 
engined transports from the newly established Lietuvos Oro Linijos (Lithuanian Air Lines), which had rejected 
some 14 other types of aircraft for its services. The pair were delivered to Lithuania during September 1-9, 1938. 
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ABOVE Percival Q.6s LY-SOA and LY-SOB were the only two aircraft operated by Lietuvos Oro Linijos. When 
Lithuania was annexed by the Soviet Union in June 1940, both were allocated to Aeroflot's Baltic Directorate as 
CCCP-C124 and CCCP-C125. One went to Moscow and the other was captured by the Germans in July 1941. 


In the two years and four months Latvijas Gaisa 
Satiksmes A/S participated in the Kónigsberg— 
Kaunas—Riga—Tallinn—Helsinki service, it 
flew 603,000km (375,000 miles) and carried 
5,627 passengers and 84,007kg (185,200lb) of 
mail and freight, recording only a small profit 
in 1924. On June 22, 1926, having realised that 
a government subsidy would clearly not be 
forthcoming, Junkers decided that it would no 
longer support the airline and started the process 
of dissolving the company, although this was not 
fully completed until November 1928. While on 
lease to Aero O/Y Junkers F 13 B-LATA Condor, 
carrying one passenger and mail and cargo, had 
come to grief in thick fog near Helsinki on March 
10, 1926, but was repaired at Kónigsberg and sold 
in Germany, as was B-LATB Eule. 

Latvia appears to have been without an air 
service until 1937, when the Valsts Gaisa Satiksme 
(State Air Service) was established. Operated by 
the Post & Telegraph Department of the Ministry 
of Commerce, the company began a Riga— 
Ventspils—Liepaja service for passengers and 
mail. The first flight was made on June 15, 1937, 
with a fleet that comprised two de Havilland 
D.H.89 Dragon Rapides, registered YL-ABC (c/n 
6351) and YL-ABD (c/n 6352). 

During the following four-month period, until 
winter set in, a total of 2,157 passengers was 
carried at a very high load-factor. It was intended 
to open a second route, connecting Riga with 
Daugavpils via Krustpils, but it is not known 
if this was ever activated. After the country's 
occupation by the Soviet Union on June 17, 1940, 
the airline's two Dragon Rapides were taken over 
by the Red Army. 
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There is no record of any airline activity in 
Lithuania during the period of its inter-war 
independence, although Deruluft served Kaunas, 
the country's second city, on its Moscow service 
as early as April 1924. Vilnius, the capital, 
was later served by several airlines, including 
Poland's LOT on its Baltic routes, and Aero O/ Y 
scheduled Kaunas on its Helsinki—Berlin route 
from August 1938. 


Early air services in Lithuania 
On September 5, 1938, Lietuvos Oro Linijos (Lithu- 
anian Air Lines), operated by the Ministry of 
Communications, began domestic passenger 
and mail flights between Kaunas and Palanga, 
although its official establishment did not take 
place until September 20. Its fleet consisted of two 
five-passenger twin-engined Percival Q.6 Petrel 
low-wing monoplanes, registered LY-SOA Stepas 
Darius (c/n Q28) and LY-SOB Stasys Girenas (c/n 
Q29). Flights were only operated for two weeks 
during 1938 but resumed again on June 6, 1939, 
continuing until late autumn that year. 

Total traffic on the Kaunas—Palanga route 
during 1938-39 amounted to 784 passengers 
and 3,546kg (7,8201b) of freight and baggage 
and 3,476kg (7,665lb) of mail. Although no exact 
details are known, it is likely that the airline 
also provided regular services between Vilnius 
and Kaunas, as well as to Klaipeda. Plans were 
also made to serve BirZai, Siauliai, Panevėžys, 
Ukmergė, Raseinius and Riga in Latvia, but these 
were thwarted by the country's incorporation, 
along with the other Baltic States, into the Soviet 
Union. Local services and links to other 4 
Soviet cities were taken over by Aeroflot. 
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NEWBOOK EE At the time of the introduction of the Lockheed Model 


9B Orion, most airliners flew at an easy pace of 140km/h. 
Swissair, the national airline of Switzerland, now 
introduced an aircraft that could fly at a speed of maximum 

The Swiss Revolution 360km/h, and a cruising speed of 260 to 280km/h — a 
revolution in European aviation, Swissair operated two 
aircraft. In this book, the author has described the history 
of the aircraft with many new details and photographs. 


Author: Rob J.M. Mulder 

Format: 120 pages, 147 photographs, on cutaways by 
Hubert Cance, 14 colour profiles, A4, hardcover, English 
language. 


EZI 


Rob J. M. Mulder 


COMING SOON 


The monogram about the de Havilland DH91 Albatross 
tells the full story of one of the de Havilland’s most 
beautiful aircraft. It gives the reader an insight in 

the development, test work, and operation of the de 
Havilland DH91 Albatross, of which only seven were 
built. The appearance of the aircraft left an everlasting 
impression on the viewers and all fell in love with the 
beautiful lines of this aircraft. 


Authors: Rob J.M. Mulder with Graham M. Simons 
Format: 352 pages, 455 photographs, 17 colour profiles, 
two cutaway drawings by Hubert Cance, 17 colour profiles 
and 4 pages with scale drawings (1/72) by Juanita Franzi, 
A4, hardcover, English language. 


£ 43' 


* pp - local VAT or custom charges not included 


Orden your copy now at WWW.EUROPEANAIRLINES.NO 


European Airlines Rob Mulder, Norway 
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IN FLIGHT 


SUPERMARINE 
SUBMARINE 


THE SUPERMARINE S.S.1 "SLIP-WING" FLYING-BOAT 


In 1913 eccentric British flying-boat pioneer Noel Pemberton Billing filed the first of 
several patents detailing his "slip-wing" concept, in which detachable wings were 
fitted to a flying motor launch. RALPH PEGRAM traces the development of the 
concept into the Supermarine S.S.1 submarine-borne single-seat slip-wing bomber 


AFTER ALIGHTING- THE WINGS DETACHED 


SOUTHAMPTON, ENGLAND 
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OEL PEMBERTON BILLING (without 
hyphen), founder of aircraft company 
Pemberton-Billing Ltd (with hyphen), 
established his business on the banks 
of the River Itchen at Woolston, 
near Southampton, with the specific intent of 
constructing a range of sporting, military and 
commercial flying-boats styled as "a seaworthy 
boat capable of attaining flight". 

The company's initial offering was of what we 
would now consider to be fairly conventional 
designs: the Supermarine P.B.1, as displayed at 
the Aero & Marine Exhibition at Olympia in April 
1914, and two others, these being described in the 
new company's launch brochure. One project not 
included in the brochure, however, was that in 
which Billing intended to exploit a new concept 
which had been the subject of a patent application 
he had submitted in 1913. 


THE "SLIP-WING" FLYING-BOAT 

Billing's patent described various flying-boat con- 
figurations in which all the flying surfaces and 
the air propeller, or “aeronautical impedimenta" 
as the company chose to phrase it, were attached 
to the hull by quick-release catches that enabled 
them to be jettisoned when the aircraft was on 
the water.! The hull would thereafter function as 
a conventional motor launch. In most cases the 
engine was installed within the hull, where it was 
connected to a clutch mechanism that allowed the 
pilot to choose to power either a shaft and marine 
propeller or an air propeller via a chaindrive. 
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ABOVE Noel Pemberton Billing submitted his first 
patent application for the "slip-wing" system in late 
1913, and supplemented this with additional ideas in 
1914. The two layouts seen here incorporate elements 
developed for the proposed P.B.7 and "P.B.31"/S.S.1 
(P.B.31 was allocated to the Nighthawk quadruplane). 


LEFT Noel Pemberton Billing was born in Hampstead 
on January 31, 1881, and ran away from home to 
South Africa at the age of 13. After serving in the 
Second Boer War, he returned to the UK and, after 
several business ventures, established Pemberton- 
Billing Ltd at Woolston, Southampton, in 1913. 


In later years Billing would refer to this system 
as a "slip-wing", and the primary intent was for 
it to be a safety feature for the crew should the 
aircraft be forced down in strong winds or heavy 
seas, where the presence of the wings would have 
a destabilising influence. However, it was soon 
realised that the ability to detach and reattach the 
flying surfaces could have other advantages, for 
instance for storage or for commercial flying-boats 
wishing to dock in restricted harbours. Billing's 
patent was liberally illustrated with a variety of 
alternative layouts, linkages and catches. 

In the summer of 1914 company advertisements 
in the press featured the P.B.7, a twin-propeller 
military slip-wing flying-boat, and that July it was 
reported in Flight that the first of these was nearing 
completion and would be ready for testing before 
the end of the month, subject to a suitable engine 
being secured. It was also reported that two 
P.B.7s had been ordered by the German military. 
However, on the outbreak of war all work on the 
aircraft was stopped and Billing chose to take his 
company in an altogether different direction — 
all-but-abandoning thoughts of flying-boats — to 
concentrate on scouts and anti-Zeppelin aircraft of 
types he espoused through numerous newspaper 
and magazine articles and in his book Air War: 
How to Wage It, published in 1916? The hulls for 
the P.B.7 languished for several years, hanging 
in the rafters of the company works before being 
adapted for use as conventional launches. 

After a brief spell serving with the Royal Naval 
Air Service, Billing resigned his commission 
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ABOVE A contemporary Pemberton-Billing Ltd advertisement from 1914, giving the leading particulars and a brief 
description of the P.B.7. The illustration shows the machine in flight at the top, and with its wings, tail and air 
propellers "slipped" after alighting on water. The two P.B.7 hulls were later converted into flying-boat tenders. 


at the end of 1915 and returned to civilian life 
with the intent to fight for a seat in Parliament, 
convinced that he was the man to champion the 
cause of military aviation and the defence of the 
realm, which he believed to be ill-served. Having 
secured a seat he then launched a vociferous 
— and largely unjustified — attack on the 
government and military leadership. 


SCOTT-PAINE AND THE S.S.1 
To avoid claims of a conflict of 
interest Billing sold out his shares in 
the company to Hubert Scott-Paine 
(INSET, RIGHT), the manager of the 
business, who relaunched the 
company under the name of the 
Supermarine Aviation Works Ltd, 
thereby severing all links with his 
erratic and increasingly belligerent 
former friend. Scott-Paine forged 
a strong relationship with the 
Air Department of the Admiralty, 
steering the company back towards the 
construction of marine aircraft by building 
two types of Admiralty design as well as Norman 
Thompson flying-boats and Short Bros seaplanes 
under licence. In. 1918 Supermarine designed 
and built the N.1B Baby, the first flying-boat of 
company origin to fly, with the help of former Air 
Department hull specialist Linton Hope. 

After the armistice Supermarine was keen to 
promote the capabilities of its business and, once 
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free of the wartime restrictions on reporting, and 
in common with several of its competitors, issued 
a small brochure describing the work it had 
undertaken during the war years. This included 
a brief description of each of the aircraft types it 
had built (with care taken to avoid any mention 
of Billing’s involvement), photographs of its 
various departments and workshops and 
a description of a single project that the 

company had offered to the Admiralty, 
but which had remained unbuilt. 
This was a slip-wing flying-boat 
designated S.S.1.? 

The design had originated in 
1915 during the Pemberton-Billing 
era; the last, it would appear 
under Billing's jurisdiction. In his 

a book, Billing said that it had been 
œ designated P.B.31, although the 
company had assigned this number 
to the second of its large quadruplanes. 

The S.S.1 was the sole example from 

a small number of flying-boat conceptual 

designs that Scott-Paine chose to carry 
forward from the previous company, and was 
conceived as a small single-seat slip-wing bomber 
for operation from specialised submarines to 
undertake covert attacks under the cover of 
darkness. It had a flat-sided wooden boat-hull 
just 15ft (4-57m) in length, with a six-cylinder 
inline water-cooled engine installed behind the 
pilot. A shaft drove a marine propeller at the rear 
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rine brochure of 1919 depicting the S.S.1, with drawings of the 


proposed machine in flight, after “Dropping the Planes" and “Ready for Packing on Submarine Deck”. Although it 
was included in the 1919 brochure, the S.S.1 has largely been forgotten in subsequent histories of the company. 


while a chaindrive connected the engine to the 
tractor air propeller, which was mounted at the 
front of a square-section boom rigged at mid-gap 
of the 32ft (9-75m)-span biplane wings. 

The fin, rudder and biplane tail attached to the 
rear of the boom. A vertical hinge on the boom aft 
of the wings allowed it to be swung to the side to 
lie parallel to the wings for stowage. The spars 
of the lower wing were secured by quick-release 
catches on the top of the hull and the cables for the 
flying-control surfaces, which were operated via 
chain-activated shafts in the hull behind the pilot, 
were also fitted with a quick-release mechanism. 
No details of how these would have functioned 
are shown on the surviving drawings. 

The dismantled flying-boat was intended to 
be stowed within a special watertight container 


secured on the deck of a submarine. During the 
night hours the latter would approach the area of 
the target, an enemy vessel or a coastal objective, 
and surface at a discreet distance, at which point 
the S.S.1 was to be removed from its container and 
assembled. The submarine would then submerge 
and withdraw to a safe distance while the aircraft 
took off and attacked its target. 

The pilot then had three options, depending on 
the mission. If the distance was appropriate, he 
could fly to a friendly shore base. Alternatively 
he could reunite with the submarine at a safe 
location where the aircraft would be recovered, 
dismantled and returned to its container. Failing 
either of these options, he could fly clear of the 
target area, alight on the sea and jettison the 
wings. The hull would then depart at up to 50kt 


BELOW The 15ft (4-57m)-long hull of the S.S.1 minus its wings, square-section boom and empennage. The flying- 
control mechanisms are shown, as is the position of the six-cylinder liquid-cooled engine in the rear section, 
which powered a chaindrive connected to the propeller mounted at the forward end of the empennage boom. 
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SUPERMARINE S.S.1 


This three-view of the 
Supermarine S.S.1 Single- 
Seat Bomber has been 
compiled from company 
blueprints, drawings and 
sketches. The equal-span 
single-bay unstaggered 
biplane wings were of 32ft 
(9-75m)-span. Technical 
details of the quick- 
release system remain 
undiscovered. 


BELOW Glenn Curtiss’s BT 
flying-boat design, patented in 
1918, bore a striking resemblance 
to the S.S.1 with its slip-wing 
empennage, and may have 
violated aspects of Pemberton 
Billing’s original 1913 patents. 


CURTISS BT 
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as a high-speed launch, and it was suggested that 
the discarded wings and tail could act as a decoy 
and hence aid escape. 

Supermarine clearly held high hopes for the 
design; but the 1919 brochure noted, somewhat 
laconically, that "the authorities . . . were not 
impressed with the idea and construction of [the] 
machine was not completed", which implies 
that some speculative construction work had 
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taken place. Given the authorities’ judgment, 
it is perhaps surprising that in 1920 some of the 
5.5.1 drawings were dusted-off and redraughted 
during the early months of R.J. Mitchell's tenure 
as Supermarine's Chief Engineer and Designer. 
Whether this is an indication that the concept was 
considered worthy of resurrection for military 
application orthat the company perceived another 
use for a small slip-wing aircraft is uncertain; but 
there is no indication that any further design 
work was undertaken and, for Supermarine, 
interest in the slip-wing slipped away. 


A SIMILAR APPROACH IN THE USA 
It is curious that coincident with Supermarine 
presenting its S.S.1 idea to the Admiralty, in 
the USA Glenn Curtiss was in discussions with 
the US Coast Guard, which was seeking a craft 
that could deliver lifeboats rapidly to vessels 
in distress. His solution was the Model BT, a 
triplane slip-wing with a 200 h.p. engine in the 
hull driving twin air propellers via shafts. A small 
secondary motor powered a marine propeller. 
One aircraft was constructed for evaluation in 
early 1917 but the transmission system refused to 
function as designed, so the engine was removed 
from the hull and transferred to the middle wing 
with direct drive to a single propeller. Although 
the aircraft flew in this revised form, it was not 
a success as the propeller was now dangerously 
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ABOVE An impression of what the completed S.S.1 may have looked like while moored and in military colours. It 
bears serial N1293, one of a batch of serials (N1290 to N1299) set aside for Supermarine-built AD flying-boats, but 
of which only N1290 was completed. The remaining serials were cancelled in March 1918. © 2022 RALPH PEGRAM 


close to the relocated cockpit and the hull threw 
up excessive amounts of spray. Notwithstanding 
the failure of the BT, Curtiss patented the design 
in 1918,* many aspects almost certainly being in 
violation of the claims made in Billing’s earlier 
patent submission, accepted by the US Patent 
Office in 1916.5 It was all academic, however, as 
Curtiss, like Supermarine, undertook no further 
design work on any form of slip-wing aircraft. 
Who was responsible for the original concept of 
the slip-wing and the design of aircraft using this 
system? Although the patents were submitted in 
the name of Billing, there are good reasons for 
thinking that the man behind it could have been 
Scott-Paine. In a letter to Flight in 1935, Scott- 
Paine claimed that it was he who had designed 
the P.B.1 in 1914 and time would show that he 
was the driving force behind Supermarine's 
move to become a dedicated constructor of 
flying-boats, pursuing the founding philosophy, 
now rephrased as "a seaworthy hull that will fly". 
Scott-Paine made great efforts and financial 
commitment to have Supermarine flying-boats 
compete for the Schneider Trophy, which was 
won by the company's Sea Lion II in 1922. He 
was a vocal advocate of flying-boats for 
commercial services and was the founder of the 
British Marine Air Navigation Co Ltd, a 
Supermarine co-venture that operated Sea Eagle 
amphibians between Southampton and the 
Channel Islands. Equally, he was passionate 
about high-speed launches, which he pursued 
through the establishment of a Marine 
Department at Supermarine and subsequently 
through his later ownership of the British Power 
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Boat Company. We know that Billing increasingly 
lost interest in flying-boats after 1914 and that it 
was Scott-Paine who chose to continue 
development of the S.S.1, so Scott-Paine’s case 
appears compelling. 

In 1924 the Air Ministry issued Specification 
16/24 for a small reconnaissance aircraft to 
operate from a modified M-class submarine 
monitor, M2, which was refitted with a sealed 
hangar and catapult on the foredeck. A single 
Parnall Peto seaplane was ordered for evaluation, 
and first flew in 1925. Performance of the Peto 
was judged to be acceptable but trials came to 
an abrupt halt when M2 flooded and sank after 
water entered the hangar when the doors z 
were inadvertently left open. 


1 UK Patent No 24462, Improvements in or 
relating to Flying-boats and other Aerial craft, 
application filed April 28, 1913, and April 1, 1914 

2 Goodall, Michael H., Pemberton Billing and the 
Four-Winged Farrago, The Aviation Historian No 8, 
July 2014 

3 The designation "S.S." appears several times on 
early Supermarine projects, and is almost certainly 
an abbreviation of “Single Seat", the suggestion 
that it denotes “Supermarine Scout” is definitely 
incorrect. For this early project, however, it is 
possible that S.S. denotes "Submarine Scout", 
although its intended role was as a light bomber 
rather than a scout 

4 US Patent No 1294415, Flying-boat, application 
filed on March 13, 1918 

5 US Patent No 1180967, Flying-boat or other 
Aerial Craft, application filed April 7, 1914 
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We take a look at what's available for the aviation history enthusiast in the world of 
books and other literature, from hot-off-the-press publications to reissued classics 


PM 


Korean Air War — Sabres, MiGs and 
Meteors 1950-53 


By Michael Napier; Osprey Publishing, Kemp House, 
Chawley Park, Cumnor Hill, Oxford OX2 9PH; 7%in x 934in 
(197mm x 248mm); hardback; 320 pages, illustrated; £30. 
ISBN 978-1-472844-44-6 


“THE KOREAN WAR is very much a forgotten 
conflict . . ." begins the author's note to this 
latest contribution to the literature regarding 
the Korean conflict. True or false, the implied 
assumption is that this new book will bring fresh 
insights into the air war aspects, and to some 
extent it does. Michael Napier has obviously 
pulled together a lot of information and presents 
it logically, albeit not always fluently. 

The introductory chapter sets the scene well 
and the ebb and flow of the conflict, probably 
well-known to most readers, is described 
effectively and chronologically as one might 
expect. The data appear to be accurate as to 
units, combats and dates, and overall the book 
seems balanced, with the inclusion of actions 
of most of the participants. It also includes a 
comprehensive account of RAF and Canadian 
involvement through attachment or exchange 
tours with the USAF, USMC or RAAF. [See 
Michael Napier s article The Pale Blue Line in 
TAH34 — Ed.] 

There is a lot of material within these 320 pages 
but also a number of problems. At the outset the 
title is misleading given that the subtitle usually 
qualifies the title. One might assume, then, that 
the book is centred around just three types, 
but it covers many others including the North 
American P-51, Vought Corsair, Lockheed F-80, 
Republic F-84 and Boeing B-29 at some length. 
The emphasis throughout is on air combat, 
although nowhere is this stated as an explicit 
objective; thus reconnaissance, transport, rescue 
and artillery spotting are barely mentioned. 

The claim that the air war was fought by the 
air forces of nine countries (including that of 
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Canada) is inaccurate, which then contradicts 
the author's note that narratives are in four 
languages with four alphabets for readers to 
decipher. Apart from 21 Canadian pilots on 
exchange, the RCAF was not involved, but the 
omission of reference to Greece, Thailand and 
Turkey adds another two or arguably three 
alphabets to be added to challenge researchers, 
although the air arms of these three countries 
played supporting roles. 

The biggest single criticism — and it is surely 
one that the publisher should have picked up 
on — is the lack of any useful maps. There are 
two, but one on a scale that deties the average 
reading glass and the other — very obviously 
from another source — simply shows the initial 
North Korean advances of 1950. Given that the 
text is placename-rich this is a serious omission, 
especially given that most placenames are used 
with their contemporaneous Romanisation in 
addition to the current spelling. Having said 
that, don't bother to try and find the support 
given to US Marines retreating through the 
Chosen / Chosin reservoir in December 1950 in 
the index because in the paragraphs devoted 
to this remarkable retreat it becomes Changjin! 
The index is incomplete — for some reason it 
excludes US Navy units, for example — but 
there is a useful bibliography. Minor niggles 
include the use of hyphens in Royal Navy 
warship pennants (e.g. “R-64” for HMS Theseus) 
and President Eisenhower's inauguration, not 
election, was on January 20, 1953. 

The book itself is very well produced and the 
reproduction of the many photographs is first- 
class. Most are from public American collections 
with many in colour and, for a change, printed at 
a size that makes impact. 

It is difficult to know quite where Korean Air 
War sits. The text is too rich to allow it to become 
merely an item on the coffee table, despite the 
flick-through temptation of the photographs. 

It is probably not the definitive work on the 
United Nations air war over Korea, but if only 


Issue No 39 


À 


AEL NAPIER 


OREAN 
AIR WAR 


P 


SABRES, MIGS AND METEORS 
{ $ 


AVIATION 


PHA (vocat BOLE OO MAEN PEOP & PLACES 


IOSN'SPOO 


f^t 


it was a little more accessible it could be the 
turn-to guide, albeit that it is not referenced. In 
summary, handy to have around, perhaps as a 
primer and a lead-in to more specialised books. 


VIC FLINTHAM 


The Dawn of Aviation 


By Roy Brooks; Pen & Sword Books, 47 Church St, 
Barnsley, South Yorkshire S70 2AS; 6%in x 9%in (165mm x 
240mm); hardback; 230 pages, illustrated; £20. ISBN 
978-1-52678-634-0 


SUBTITLED THE PIVOTAL Role of Sussex, People 
& Places in the Development of Flight, this volume 
was originally published in 1992, in unillustrated 
form on microfiche, as Sussex Flights and Fliers 
1783-1919. Josh Spoor, who supplied illustrations 
for the new version (a conventional printed 
hardback), is mistakenly credited as the author on 
TAH's review copy. 

Roy Brooks, the book's actual author, lived in 
Sussex for many years and his keen interest in 
local aviation history is well-reflected in this 
meticulous and detailed account of early flying in 
the county, from 18th-Century balloon ascents to 
post-First World War pleasure-flying. 

It is pushing it to describe Sussex's role as 
"pivotal" in aviation history — plenty of other 
British counties have equal or better claims — and 
in fact the subtitle was not part of the original 
publication, so it can be put down to a degree of 
overexcitement within Pen & Sword's marketing 
department. Nevertheless, Sussex did play a 
significant part in the progress of flying in the 
years before the outbreak of war in 1914. Many 
early aviators based at Brooklands and Hendon, 
for example, found that flights to Shoreham, just 
west of Brighton on the South Coast, made a 
suitably challenging and rewarding exercise in 
endurance and navigation. Shoreham airfield 
itself — grandly renamed Brighton City Airport 
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some years ago — claims to be the oldest 
surviving airport in the UK, based on the fact that 
pioneer Harold Piffard flew from the site in his 
Hummingbird biplane in 1910, with the 
aerodrome officially opening a year later. 

All this is described in detail, along with 
Channel crossings, air races, military flying, pilot 
training, wartime anti-submarine airship patrols, 
and much more. 

The 16-page section of black-and-white 
illustrations is patchy in both quality and balance, 
consisting mostly of a fairly random selection of 
postcards; but overall this book is an enjoyable 
and informative account of how flying originally 
came to the attractive corner of the UK in which 
The Aviation Historian has its business HQ. 


MICK OAKEY 


When Giants Ruled The Sky — The Brief 
Reign and Tragic Demise of the American 
Rigid Airship 

By John Geoghegan; The History Press; 97 St George’s 
Place, Cheltenham, Glos GL50 3QB; 6%4in x 9%in (165mm 


x 240mm); hardback; 464 pages, illustrated; £25. ISBN 
978-0-750987-83-7 


THIS BOOK IS full of surprises — perhaps the 
biggest being that the "Giants" of the title aren't 
airships at all. They are people. Four of them. 
All men, whose names today's general public do 
not commonly associate with airships, assuming 
they have even heard of them at all. I suspect it 
is only those already familiar with the history 

of American lighter-than-air (LTA) aviation 

who will recognise the names of these four 
forgotten champions. I won't spoil the surprise 
by naming them here but, in no particular 

order, they were the first Chief of the US Navy's 
Bureau of Aeronautics (BuAer); a CEO of the 
Goodyear Tire & Rubber Company; a designer 
of German Zeppelins that bombed London 
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during the First World War and a survivor of 
two famous American aeronautical disasters. 
The one thing they had in common was a desire 
to establish a fleet of USA-flagged dirigibles 

that ^would extend American military and 
commercial hegemony from sea to sky". Without 
their dedicated combined efforts, as Geoghegan 
explains in great detail, the USA would have had 
no giant airships at all. 

Of course, giant airships do appear in the book, 
which is centred around the American twins, 
Akron / ZRS-4 and Macon / ZRS-5 and the German 
Hindenburg, with, perhaps surprisingly, only 
supporting roles for a handful of equally famous 
(and infamous) names that at least some of the 
public will know. They include the American- 
built Shenandoah / ZR-1, the German Graf Zeppelin 
and Los Angeles / ZR-3, and the British-built R34, 
R38 /ZR-2, R100 and R101. 

Regardless of their actual successes or failures, 
these very different flying-machines tend to get 
lumped together in the public mind, in which 
they are perceived as inherently dangerous. But 
as Geoghegan is keen to point out, this public 
perception is wrong. For example, in a footnote 
to gladden the heart of airship enthusiasts, he 
puts on record: “At the time of the Macon crash 
. . . [reputable news sources] . . . estimated that 
350 people died in airship crashes between 1913 
and 1935. Later reports put the figure closer to 
600. By comparison . . . approximately 4,000 
people died in aeroplane crashes prior to the 
First World War". The truth is that, over the 
intervening years, these negative views have 
been engendered by lazy news media seeking to 
create sensations based on poor research. Their 
work has thereafter been by promulgated by 
authors who should have known better. 

Geoghegan is far from lazy. He is meticulous. 
His focus is on the Macon and he speaks with 
considerable authority, having previously 
written about the NOAA-sponsored expedition 
to survey the Macon’s underwater wreck site for 
The New York Times. 
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As Peter Masetield’s To Ride the Storm has now 
become the bible for historians researching the 
last British giant, R101, so Geoghegan’s When 
Giants Ruled the Sky looks to be a promising 
contender to fulfil the same role in the future for 
Macon — the last of the American giants. 


Dr GILES CAMPLIN (Editor of the Airship Heritage Trust 
magazine Dirigible) 


Havittajalentajat: Suomen ilmavoimissa 
1939-1945 (Finnish-language) 


By Kari Stenman; Koala-kustannus, available from 
aviationmegastore.com; 8%4in x 11%in (210mm x 297mm); 
hardback; 528 pages, illustrated; €58.67. ISBN 978-9- 
522292-215-5 


KARI STENMAN’S WORKS are most likely 
familiar to readers interested in the Finnish 

Air Force during the Second World War. This 
massive reference covers the wartime history of 
Finnish fighter pilots in substantial detail. The 
book begins with 300 pages of combat narrative 
featuring combat chronology enlivened with 
numerous personal accounts from after-action 
reports, war diaries and memoirs. The section 
is also heavily illustrated with numerous 
photographs of very high quality. 

The next section is a complete listing of all 
Finnish wartime fighter pilots with at least 
one combat sortie, as well as gunners and 
reconnaissance pilots with a victory claim. Each 
entry comprises a capsule biography, a portrait 
and listing of possible victory claims. This 
section runs for 165 pages. 

The book ends with short sections on 
training, victory claims, victory markings, unit 
commanders, Mannerheim Cross awardees 
(usually with the award citation), unit history 
summaries, fighter aircraft performance, sorties, 
aircraft strength status and short histories of 
the fighter types, which are the Fokker D.XXI, 
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Gloster Gladiator, Fiat G.50, Brewster Model 239, 
Morane-Saulnier MS.406 / 410, Curtiss Hawk 
75A, Hawker Hurricane, Polikarpov 1-153 and 
Messerschmitt Bf 109G. 

Although the book is entirely in Finnish, much 
information can be obtained quite easily with 
a dictionary since there are a numerous tables 
and concise captions and listings. Although I 
have not checked, according to the publisher the 
book has no fewer than 1,010 illustrations. All 
are uniformly of high quality printed on high- 
quality glossy paper. Highly recommended. 


JUKKA JUUTINEN 


D.B. Cooper and Flight 305: Re-Examining 
the Hijacking and Disappearance 


By Robert H. Edwards, PhD; Schiffer (www.schifferbooks. 
com); 7%in x 10%in (178mm x 254mm); hardback; 264 
pages, illustrated; £27.99. ISBN 978-0-764362-56-9 


AT AROUND 1400hr on November 24, 1971, a 
polite and generally unremarkable olive-skinned 
man aged between 35 and 50 approaches the 
sales desk of Northwest Airlines at Portland 
International Airport in Oregon. Paying 

with cash and using the name “Dan Cooper” 
(later misreported as “D.B. Cooper”), the 
conservatively dressed man hands over $20 for a 
one-way economy ticket for the airline’s 1445hr 
Flight 305 to Seattle. 

Some 15min later the man boards Boeing 727 
N467US and takes a seat in the rearmost row. 
While the 727 is taxying to its hold position 
before take-off, the man hands stewardess 
Florence Schaffner a note, which reads: “MISS 
— I have a bomb here and I would like you to 
sit next to me”. She does so, and after take-off he 
opens his briefcase to reveal a collection of wires 
and red cylinders. He then dictates the following 
message to Schaffner: “I want $200,000 by 
5:00pm in cash. Put it in a knapsack. I want two 
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Flyle AVES / Classic aviation books revisited 


Men in the Air; Edited by Brandt Aymar; Wings Books, 1985; 6Voir 
(160mm x 240mm); hardback. 557 pages; average £6-£10 


COMPARED BY WALTER Boyne to Ernest Hemingway’s classic compilation Men at War and complementing the 
Editor’s Men at Sea, this anthology of more than 70 extracts drawn mainly from autobiographies, biographies and 
historical narratives promises “hours of fascinating reading”. The armchair adventurer shares the pilot’s experiences of 
crossing the English Channel, Atlantic (Lindbergh, Markham), Pacific (Kingsford-Smith and Ulm), the Matterhorn 
(Richard Halliburton), the North Pole (Richard Byrd, Sheila Scott), the First and Second World Wars (Rickenbacker, von 
Richthofen, Frank Luke, Bader, Hartmann), Yeager breaking the sound barrier, Vietnam and the Apollo 11 moon landing 
among others. “The wonderful feeling of flying" (Sikorsky) is balanced by accounts of flight through cyclones and 
typhoons (Saint-Exupéry, Chichester) and airship disasters (R101, Shenandoah, Hindenburg), KAL Flight 007 and the 
Space Shuttle Challenger, with the dramatic events of air and space echoed in fiction (Verne, Faulkner, Deighton, 
Asimov etc). The context for each contribution is contained in the Editor’s introduction, requiring the reader continually to 
return to those pages; the only downside to a truly great book. BRIAN RIDDLE (former Chief Librarian, RAeS) 


back parachutes and two front parachutes. When 
we land I want a fuel truck ready to refuel. No 
funny business or I'll do the job". 

With the flightcrew and authorities notified, 
the 727 circles Puget Sound for two hours before 
landing at Seattle, where the money-filled 
knapsack is delivered and the other passengers 
and some of the cabin crew are released. The 727 
takes off again, with instructions from “Cooper” 
to maintain a south-easterly course towards 
Mexico City at a speed just above the stall and 
with the undercarriage and 15° of flap lowered. 

“Cooper” sends the remaining cabin crew to the 
cockpit. About 20min after take-off from Seattle, 
a warning light in the cockpit reveals that the 
rear ventral airstair has been activated. Shortly 
afterwards a downward pitching moment 
occurs, and no more is heard from the cabin. 
The aircraft lands in a shower of sparks at Reno 
with the airstair still deployed; “Cooper” has 
apparently jumped from the airstair mid-flight. 

Some 45 years of FBI investigation and rife 
public speculation followed, and although some 
evidence (including some of the ransom money) 
turned up over the following decade, the trail 
went dead. The FBI suspended its investigation 
in 2016, making it the only unsolved case of air 
piracy in the history of commercial aviation. 

This forensic examination of every last shred 
of evidence relating to the “Cooper” case — 
the subject of numerous novels, films and 
documentaries — is a masterpiece of sedulous 
research and includes copious diagrams, maps 
and illustrations within its 14 chapters and 17 
appendices. There are full endnote references 
and a thorough index. 

Perhaps wisely, the author avoids making any 
hard claims about who “Cooper” was and what 
may have happened to him, but everything 
— literally everything — you could ever need 
to know to form your own theory about this 
fascinating episode is included here. 


NICK STROUD 
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A quick round-up of what else is currently 
available for the aviation history enthusiast 


BRITAIN'S DESERT WAR IN 
EGYPT & LIBYA 1940-1942 
David Braddock 

Pen & Sword; ISBN 978-1-526759- 
78-8; £19.99 


ORIGINALLY WRITTEN IN 1964 
to provide Army officers studying 
at Staff College with a 
comprehensive account of the 
war in the Western Desert to 

El Alamein, this 6!4in x 9'Ain 
illustrated hardback is a reissue of 
an authoritative work that has 
stood the test of time. Objectively written, with excellent 
maps and photographs, this is a textbook example of 
what high-quality military histories should look like. 
Braddock gives due credit to the part played by the 
RAF, although he would have known that in theatre it 
was the Western Desert Air Force rather than “DAF” 
until July 1943. Highly recommended. VIC FLINTHAM 


SPEED 

Bob Gilliland and Keith 
Dunnavant 

Potomac Books; ISBN 978-1- 
640122-68-0; £21.50 


SUBTITLED THE LIFE of a Test 
Pilot and Birth of an American 
Icon, this 6Y2in x 9¥2in hardback 
purports to be an autobiography 
of sorts of Lockheed test pilot 
Bob Gilliland, ghostwritten by 
American-football writer Keith 
Dunnavant. And ghostwritten is a good term to use 
here, as Gilliland himself (who died in 2019) is 
something of a spectral presence, occasionally putting 
in an appearance before his co-author spins away on 
some largely irrelevant tangent; worse, most of 
Gilliland’s most remarkable achievements, particularly 
relating to the SR-71 flight test programme, are 
covered in a few rather bland sentences. There is an 
exciting, satisfying book to be written about Gilliland’s 
distinguished flying career; this is manifestly not it. NS 


SPEED 


THROUGH ADVERSITY 

Alastair Goodrum 

Amberley; ISBN 978-1-445695- 
45-7; £20 


IT IS DIFFICULT to know for what 
readership this book has been 
written. It comprises three distinct 
biographies of a First World War 
reconnaissance pilot, a pre-war/ 
Battle of Britain fighter pilot and a 
post-war bomber pilot. There are 
interesting photographs, but some could have done 
with being reproduced larger than cigarette cards. 
While an interesting and well-written read of pilots 
typical of their day, it will give librarians a headache to 
determine where it should live on the bookshelves. VF 
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AIRFRAME & MINIATURE 

No 18: THE NORTH 
AMERICAN P-51D/K 
MUSTANG 

Richard A. Franks 

Valiant Wings Publishing; ISBN 
978-1-912932-23-8; £24.95 


THIS SERIES of chunky 
monographs — aimed at 
modellers and general 
enthusiasts — continues with a 
detailed treatment of the “classic” low-back marks of 
the USA's most famous fighter of World War Two (the 
P-51A to C were covered in No 6 of the same series). 
In 272 A4 pages, plus crisp triple-gatefold scale 
drawings by Richard J. Caruana, it covers variant-by- 
variant evolution, worldwide users, internal and 
external details, model kits and accessories. There is 
even a splendid full-page drawing showing which 
airframe stencils go where. Very satisfying. MO 


P-51D/K 


Mustang 


SOVIET-ERA AIRLINERS apime A 
Christopher Buckley IET- 

Key Publishing; ISBN 978-1- AIRLINERS 
913870-62-1; £15.99 


THIS 6'/^in x 914in softback 

is the first volume in Key 
Publishing's Historic Commercial 
Aircraft Series (with Airliner 
World branding) and covers the 
dwindling careers of the Soviet 
Union's characterful Cold War- 
era airliners. Having flown in both the Ilyushin Il-86 
and II-62, | can vouch for their somewhat “agricultural” 
feel, and the author's affection for these unrefined 
workhorses shines through in his lively, enjoyable 

text. The photographs — of which there are many 

— are reproduced rather indifferently and the design 

is decidedly workmanlike, but this is an informative 
and entertaining tome. With no index or appendices, 
however, its use as a reference source is limited. NS 


AIRMEN OF ARNHEM 
Martin W. Bowman 

Pen & Sword; ISBN 978-1- 
526746-11-5; £25 


THE PROLIFIC MARTIN 
Bowman’s latest book (6%in x 
9¥2in, hardback) is an account of 
the contribution made by the 
Allied air forces to the ill-fated 
assault on Arnhem in 1944. The 
author assumes that the context 
is known and with no preface or 
introduction hurries through a confusing catalogue of 
commanders before launching into his main narrative. 
There is a sensible selection of photographs but the 
lack of any maps (presumably too expensive?) is a 
serious omission. A useful book if you already 2 
know what Arnhem was about. VF 
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Lost: Found 


PHILIP JARRETT explores the lesser-known corners of aviation history, discovering little- 
known images and rediscovering long-lost details of aircraft, people and events. This time 
he'd like to know more about an obscure post-First World War single-seat fighter design 


N OCTOBER 6, 1911, a company 

entitled the Portholme Aerodrome 

Ltd was formed by pilot James 

Radley and William Bernard Rhodes- 

Moorhouse. Based on the site of the 
old Huntingdon Racecourse on Portholme 
Meadow in Cambridgeshire, it built several one- 
off aircraft types before the First World War. 

After the outbreak of war the company was 
subcontracted to build Wight 840 seaplanes and 
Sopwith Camels and Snipes, and in 1918 its assets 
were purchased by the Portholme Aircraft Co 
Ltd. When government contracts ceased at the 
war's end the small company evidently needed 
to develop a product of its own to remain solvent. 
Thus, during 1919-20, a single-seat fighter was 
designed. This extremely obscure project escaped 
the attention of most publications, but a simple 
two-view general arrangement drawing, along 
with some basic data, was published in The Aerial 
Year Book and Who's Who of the Air 1920, although 
it was not listed in the book's index. 

Asthe drawing shows, the aircraft was a biplane 
of conventional layout, with a curvaceous flat- 
sided fuselage, a rounded fin and horn-balanced 
rudder, staggered wings and a vee undercarriage. 
A pair of forward-firing machine-guns was 
mounted immediately forward of the cockpit. 
The intended powerplant was a 170 h.p. ABC 
Wasp seven-cylinder single-row air-cooled radial 
engine. This is not shown in the drawing, so the 
omission of exposed cylinders around the 
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fighter design of 1920 is appa 
type. It shows the aircraft's basic lines, but with the intended 170 
h.p. ABC Wasp radial engine omitted, making it appear rather 
more sleek than the completed machine may have looked. 


aircraft's nose gives the fighter deceptively clean 
lines. Other data provided are a "useful military 
or civil load" of 250Ib (113kg), a wing loading of 
7-4lb/f£, a speed at ground level of 135 m.p.h. 
(217km/h) and of 125 m.p.h. (200km/h) at 
15,000ft (4,600m), a climb to 10,000ft (3,000m) in 
7% min and a range of 435 miles (700km). 

It is not known who was responsible for the 
design, and whether construction was begun, but 
in 1922 the directors of the Portholme Aircraft Co 
Ltd resigned and a Receiver was appointed on 
June 19 that year. On July 11 the company was 
compulsorily wound up, and it was dissolved in 
1929. If any readers have any additional infor- 
mation on this apparently forgotten design, £ 
please contact the Editor. 


This two-view drawing of the obscure Portholme single-seat 


rently the only illustration of the 
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July 10, 1934, 


HEADQUARTERS, ARMY AIR FORCES 
WASHINOTON 


TILTING AT 


WINDMILLS 


H The pioneering tiltrotor designs of 
IN HIRAM CANNON OTWELL 


Best known for its application on the ultra-modern Bell Boeing V-22 
Osprey used by the USA's armed forces, the "tiltrotor" concept of 
altering the axis of an aircraft's means of propulsion has a long 
history in the evolution of aeronautics. Following the recent 
acquisition of some long-lost documentation, MATTHEW WILLIS 
explores the practicable but forgotten work of a tiltrotor pioneer 


Fe ty 
- 


HE QUEST TO create a working 
"tiltrotor" aircraft has been unusually 
long in the history of aviation. When 
the first Bell Boeing V-22 Osprey 
finally equipped a frontline US Marine 
Corps unit in 2005, it had taken a full century 
since the first application for a patent for a 
tilting propeller or rotor. In that time there 
were far more misses than hits, most owing to 
the technology of the day failing to match the 
necessary complexity of the hardware. 

One almost-forgotten proponent of the tiltrotor, 
however — Hiram Cannon Otwell — proposed 
a variation which may have proved a practical 
proposition when he designed it in the 1930s, 
and which ultimately offered a concept similar 
to the one that makes today's Osprey workable. 
Sadly, Otwell seems to have failed to attract any 
finance or interest to progress his ideas beyond 
models, and his tilting nacelle was rejected as 
fundamentally unsound by the same American 
military that today operates the Osprey. 

A small bundle of materials relating to Otwell's 
proposals appeared for sale in 2020, offering a 
glimpse into a moment of aviation history that 
had otherwise effectively vanished, apart from a 
couple of entries on the American patent list. 


THE CONCEPT 
The idea of altering the axis of an aircraft's 
propeller in order to shorten — or even permit 
vertical — take-off and landing, has existed 
virtually as long as powered fixed-wing flight. 
The Swiss Dufaux brothers are recognised as the 
first to propose the idea and exert serious efforts 
to make it work. Their patent for an “Aeroplane 
or craft for aerial navigation”, applied for 
in February 1905 and granted in the USA in 
March 1907, proposed tilting propellers altered 
by means of a revolving drum containing the 
aircraft’s motor, with shafts extending laterally 
to carry two propellers. Trials with a model 
indicated that the idea of taking off vertically 
and transitioning to level flight was workable, 
but a full-size machine never got off the ground. 

A few years later, an American inventor, 
George Lehberger, proposed a similar “flying- 
machine”. Unlike the Dufaux brothers’ concept, 
the 1911 Lehberger design’s motor was fixed, 
but the drive was similarly transmitted via 
projecting shafts. Lehberger tried again in 1929 
with a patent application for a “Flying Machine” 
intended to allow “heavier-than-air flying- 
machines . . . to ascend and descend vertically". 
As such, it can probably be regarded as the first 
“true” tiltrotor in the modern sense, operating 
entirely as a helicopter before switching to 
horizontal flight and back again. 

It was a complex beast, incorporating co-axial 
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ABOVE The opening page of the Dufaux brothers’ USA 
patent (No 846,830), applied for on February 25, 1905, 
and granted on March 12, 1907. It shows a plan view 

of their concept for a flying-machine with tiltable 
propellers, plus wings of double-T section marked A 
and B connected via arms of unequal length. Brothers 
Armand and Henri went on to build biplanes in 1910-12. 


contra-rotating rotors driven via a swinging 
shaft mounted atop the fuselage. It also included 
a “tiltwing” concept, Lehberger considering 

that vertical flight would be impeded with 

the wings level. The wings could also be tilted 
differentially to rotate the aircraft about its 
vertical axis when in vertical flight. Again, there 
is no evidence that this machine ever entered the 
hardware stage. Lehberger is generally presented 
as the father of the tiltrotor, particularly in the 
USA, despite the obvious impracticality of his 
designs. A couple of years after Lehberger’s 
patent, however, another American developed 

a much simpler form of tiltrotor that had the 
potential to allow great advances in short take- 
off and landing (STOL), if not true vertical flight. 


ENTER HIRAM OTWELL 

Little is known about Hiram Otwell. He 

was born in 1876 in Missouri, and was a 

photographer by profession. It is unclear 
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where he developed his interest in aviation 

or his ideas for innovations in that field. He 
moved to California in 1930, and in June that 
year applied for a patent for a "Mounting for 
Aircraft Motors". In doing so, he became the 
first known person to propose swinging an 
entire conventional engine nacelle as a means 
of changing the direction of thrust. At a stroke 
this did away with long bevel-geared shafts 
with their attendant high mechanical losses, 
added weight, complexity and fragility that had 
dominated previous efforts to develop a tilting 
rotor, and would continue to do so for another 
three decades. 

Unlike all previous efforts, Otwell's proposals 
were not for an entire flying-machine, but a 
means of applying some of the benefits of the 
tiltrotor concept to conventional aircraft. His 
ideas were straightforward enough not to need a 
dedicated design developed around them. 

Otwell's first patent application was filed 
on June 7, 1930, and granted on October 14, 
1932. It concerned a "Means for tilting the axis 
of the propeller to any desired angle without 
necessitating a flexible connection between the 
propeller and its driving motor". The patent 
also covered a "strong and rigid mounting for 
holding the motor in its various positions", a 
"simple and easily operated means for tilting 
the motor, which can be applied to a plurality of 
motors" and a "means for supplying fuel to the 
motor in all its positions". 
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LEFT /llustrations from Otwell's patent granted in 
October 1932. Fig 1 shows a front view of the engine 
mountings attached to the wing; Fig 2 is a side 
elevation of one of the engines in its mounting in the 
horizontal position, with dashed lines showing the 
vertical position; Fig 3 is a plan view showing the 
sprung, sliding bolt that locates in notches in the guide 
rail; Fig 4 shows the nacelle angle-fixing mechanism. 


" Although my invention may be applied to 
single-motored aeroplanes," Otwell's patent 
continued, "it will find its best use in “planes 
having a plurality of motors. In such machines, 
some of the motors may be permanently 
mounted to provide forward propelling force, 
and others arranged for tilting to inclined 
or vertical positions, so that they may be 
used to assist in taking off and landing, or in 
emergencies, by providing an upward pulling 
force". It was recommended that the engines, 
fixed and tiltable, be disposed symmetrically 
— for example, two per side, one of each being 
tiltable. “It is not my intention, however, to 
limit the invention to any specific number 
or arrangement of motors." Otwell goes on 
to suggest that "the invention is most easily 
applied to airplanes of the type having one or 
more radial-cylinder motors mounted above the 
uppermost wing, and for this reason it has been 
so illustrated in the drawings". 

The remainder of the patent document is given 
over to describing the detail of the installation. 
As proposed in 1930, the motor was to be 
mounted on a frame which could pivot about 
a shaft, with the aft end of the frame located 
in a curved guide rail. A sprung rod engaged 
with stops in the rail to fix the thrust line at 
one of a series of predetermined angles, from 
completely vertical to horizontal. The motor 
frame pivoted about the shaft by means of a 
chain operated by a crank within the aircraft 
cabin. The fuel pipe was led into the centre of 
the shaft, with a portion coiled into a spring- 
like form to allow it to stretch as the nacelle 
pivoted. Mechanisms were proposed to link two 
or more motor assemblies with a single input 
to control the angle. Interestingly, Otwell's 1932 
patent specifically uses the term "tilt", while 
Lehberger's 1930 patent does not. 


SPREADING THE WORD 
Otwell made some effort to promote his tilting 
motor mount as a commercial proposition, with 
two (somewhat amateurish) pieces of concept 
art produced showing trimotor aircraft, with 
the two wing-mounted motors in the vertical 
position. An inset drawing in one of these 
artworks, showing gulls landing on water 
with the slogan "lights like a bird", gives some 
indication of the hoped-for benefits. 

Further work was done on the design; an 
undated drawing that was not part of the 1932 
patent, but seems to have been prepared as part 
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ABOVE Otwell promoted his concept with some 


illustrations of indifferent quality, this example July 10, 1934. M. C OTWELL 1,966,309 
showing a trimotor aircraft with the radial piston WOWWTIEP PUR ADBORAYT sorcas 
engines tilted in the vertical position and an inset of Files rt. 34, 3808 


gulis alighting on water to demonstrate the effect. 
RIGHT An illustration from Otwell's improved and 
simplified patent dated July 10, 1934. Fig 5 shows the 
flexible fuel pipe with springs marked as "36". 


of a patent application, shows the chain-and- 
sprocket drive for altering the thrust angle in 
slightly greater detail. 

Others were working on similar concepts at 
the time, and Otwell was keeping an eye on the 
competition. Included in the materials on his 
own patents was a small newspaper cutting from 
the San Francisco Chronicle of November 2, 1932. 
An inventor named Herr Hudson, of Great Falls, 
Montana, was revealed to be working on "a 
"plane that incorporates a tilting powerplant and 
wings, and which is said to take off after a run of 
only a few feet . . . The wings and engine pivot 
on an exis [sic], making of the propeller virtually 
a set of autogiro blades". Of Herr Hudson's 
tiltwing, nothing beside remains. 

Despite the evident practicality of Otwell's 
idea, the shortcomings inherent with the 1932 
patent are apparent from the artwork. The 
mounting, with its quadrant rail to fix the thrust 
angle and locate the motor frame securely, was 
awkward, potentially heavy, and likely to result 
in high drag. Eight months after the 1932 patent 
was confirmed, on October 13, 1932, Otwell 
applied for another. 
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ABOVE, LEFT & BELOW Otwell 
had a model built as a proof- 
of-concept machine, based on 

his 1934 patent. Of trimotor 
configuration, the model is seen 

in these photographs before the 
wings have been covered, the 
picture above apparently having 
been taken before the engine 
mountings or engines have been 
fitted. The image at left Shows 

the model with the engines fitted 
and positioned horizontally for 
forward flight, with the picture 
below depicting the wing-mounted 
0-6 b.h.p. Forster .99 spark-ignition 
motors in their vertical position for 
landing. The patent stated that any 
position between horizontal and 
vertical could be selected. 


VIA AUTHOR x 3 
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ABOVE Another illustration of dubious quality apparently depicting a pair of trimotors fitted with Otwell's tiltable 
engine arrangement. The machine furthest away is flying with the motors in the horizontal mode for forward flight, 
while the nearest appears to be preparing to alight on a somewhat jagged bed of very unfriendly-looking rocks! 


The second patent was also for "Mountings 
for aircraft motors" and began: "This invention 
relates to improvements in mountings for 
aircraft motors". In addition to the purposes 
set out in the 1932 patent, the new application 
proposed a ^means whereby there is practically 
no strain placed upon the operating mechanism, 
either during a period of change or a period 
of rest" and "a device which is economical to 
manufacture". Otwell noted: "It often occurs 
in either leaving the ground or returning that it 
would be advantageous if the motors could be 
adjusted so as to give a slightly upward pull, 
thus lowering the speed of landing or reducing 
the run necessary with a heavy load". 

In the new patent application, the whole 
assembly was simplified and streamlined, both 
in practical and aerodynamic terms. It did away 
with the clumsy rail and the sprung mechanism 
to engage with it, as well as the external chain 
and sprockets, replacing them with a worm and 
gear within the motor nacelle to tilt the assembly 
about a shaft, although this still required partly 
exposed chains to rotate the worm. Each nacelle 
was mounted between two "standards", i.e. 
upright struts that were somewhat better aero- 


Issue No 39 


dynamically faired than in the earlier patent. 

Further work had also been undertaken on the 
design of the fuel feed. Concealed within each 
standard was a sinuous fuel pipe tensioned with 
springs, to allow the fuel feed to stretch with the 
movement of the engine. Whether the proposed 
assembly would have been structurally strong 
enough is open to question, but overall the 
engineering was pleasingly simple. The revised 
mounting was certainly eesthetically more 
appealing. The second patent application was 
granted on July 10, 1934. 


TESTING HARDWARE 

Otwell's work continued as the 1930s 
progressed, this time with practical tests. A 
moderately large-scale powered free-flight 
model was built, aided by the increasing 
availability of affordable engines for flying 
models. A number of photographs survive of 
the model, which appears to have been built 
according to a design created either by or for 
Otwell, as a drawing is visible pinned to a wall, 
corresponding closely to the model in size and 
shape. The model represents the 1934 patent, 
being powered by three motors, one in the nose 
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ABOVE LEFT The model after covering, with motors "tilted for take-off or landing". A small crank handle for 
adjusting the nacelle tilt angle may just be seen on the wing centre section. ABOVE RIGHT The letter dated March 
4, 1944, from the USAAF Materiel Division to Gene Otwell of El Cerrito, California. Thanks, but no thanks . . . 


and the others incorporated into clean 1934 
patent-style mountings atop the wing. The angle 
of the wing-mounted motors could be altered 
with a similar chain gear proposed for the full- 
size aircraft. 

It is unlikely that the model was constructed 
until 1936 at the earliest, as the motors are of 
the Forster .99 type, which did not go on sale 
until that year. One sequence of photographs 
shows the model indoors, with the wings yet to 
be covered or ailerons fitted, while other images 
show the model outdoors, apparently complete. 
In both sequences, the wing motors are shown 
across a range of three positions: horizontal, 
vertical and at around 45°, although the 1934 
patent indicated that the motor could assume 
infinite positions between the extremes. 

There is no further information on the per- 
formance of the model and, frustratingly, no 
pictures showing it in flight. It is not even clear 
if any attempt was made to fly the model and, if 
so, if it was successful. 


A MAN BEFORE HIS TIME? 

Otwell died in 1939, the likelihood being that 

he never attracted any interest in his prototype 
tiltrotor engine mount. There is a postscript of 
sorts, however. A letter addressed to Mr Gene 

C. Otwell (almost certainly a relative — Hiram's 
son perhaps) dated March 4, 1944, is included in 
the recently rediscovered material, from Col J.F. 
Phillips, Assistant Chief of the USAAF's Materiel 
Division. Gene Otwell had written to Gen Henry 
^Hap" Arnold the previous month, including 

the two patents and three or four photographs, 
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proposing the late Hiram's ideas for a military 
aircraft. Phillips's response states: 

“The idea embodied in the patent applications 
which were submitted with your letter is not 
new to the Army Air Forces. Designs employing 
the principle of rotating the motor about an axis 
perpendicular to flight have certain inherent 
objections which make them impractical for 
application to military aircraft. It is not desired 
to discuss in this letter the principle upon which 
the objection of the Army Air Forces’ is based. 
However, your interest in submitting these ideas 
for consideration is appreciated.” 

The nature of those objections remains 
obscure. The tiltrotor, both as a fully convertible 
VTOL aircraft and in a more limited version 
for STOL, remained of interest. The USAF put 
its faith in a complex arrangement of shafts on 
the Transcendental Model 1-G, on which work 
began in 1945. This was never fully satisfactory, 
and the prototype crashed in 1955, work 
petering out two years later. 

The German Dornier Do 29 light aircraft, 
which first flew in December 1958, got closer 
to Otwell's idea, with the aft section of pusher 
engine nacelles pivoting downwards to 
shorten take-off and landing just as in Otwell’s 
proposals, albeit with the engines remaining 
fixed and short shafts carrying the propeller. It 
was not until the 1970s, however, that an aircraft 
with fully pivoting nacelles was built and flown, 
in the form of the Grumman XV-15, work on 
which led directly to the V-22 Osprey. Evidently, 
the American military has managed to 4 
overcome its objection to pivoting motors. 
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THREE OTHER TILTROTOR DESIGNS THAT NEVER FLEW (AND ONE THAT DID) 


FOLLOWING HIRAM OTWELLS largely ignored 
innovation of changing the thrust angle by inclining 
the entire engine nacelle, a number of designers 
independently arrived at the same solution. The earliest 
after Otwell was British designer Leslie Baynes, who 
developed the strikingly modern-looking Baynes 
Heliplane (RIGHT) in the late 1930s and early 1940s. 
Baynes's patents in 1937 and 1938 sought to combine some 
advantages of both helicopter and aeroplane, with an aircraft 
mounting a rotor at each wingtip that could articulate through 
90°, driven by shafts from a fuselage-mounted engine. 
Baynes also innovated a novel form of propulsion, using a 
free-piston gas-generator in the fuselage supplying hot gases 
to a turbine. In 1940 Baynes combined both ideas into a 
heliplane with turbines in wingtip-mounted nacelles, which 
could swivel from vertical to horizontal. Wartime pressures 
saw that the idea never progressed. 

As the tiltrotor gradually approached practicality 
in the 1960s, more projects began to emerge. As 
predicted by Baynes, the development of small but 
powerful turbine engines made the pivoting nacelle 
a much more attractive proposition than complex 
shaft-driven rotors. In West Germany, Weserflug 
Flugzeugbau updated ideas it had developed in 
the 1940s to create the WFG P16/P23/P24 series 
(a model of the P16 is seen at RIGHT). In Weser's 
wartime designs, the outer portion of wing swivelled 
with nacelle attached. In its 1960s designs, only the 
nacelles pivoted. These were proposed as executive 
transports, passenger aircraft and even an anti- 
helicopter combat aircraft. 


TAH ARCHIVE 


Westland started looking seriously at convertiplane 
projects the same decade, particularly after its 
takeover of Fairey Aviation Ltd, which had put great 
effort into the Rotodyne. Westland gravitated towards 
the "tilting powerpack and rotor", going so far as to 
produce a full-scale mock-up of the nacelle assembly 
for the Westland WE-01 small transport in the early 
1970s, pictured LEFT. Much larger military and civil 
transports were proposed but none progressed to 
actual hardware. 

Bell adopted this concept too, with the Bell XV-15 
first flying in 1977, by which time the tilting nacelle 
could virtually be considered conventional, showing 
sufficient advantages over the tiltwing to make it the 
standard tiltrotor layout. MW 


a 
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JFF THE BEATEN TRAC 


Ever turned a corner to find something unexpected? The Aviation Historian's intrepid aeronautical explorer 
PETER DAVISON investigates the stories behind the oddities that turn up in the most unusual places . . . 


T THE DAWN of the 21st Century, on June 

10, 2000, the first Bulgarian golf club 

opened on the southern edge of Ihtiman, 

around 30 miles (48km) to the south-east of 

Sofia. The Air Sofia golf complex contains 
four "villas", each with a different national 
flavour plus two swimming pools and various 
sports pitches. 

Unusually, however, the clubhouse is built 
around Tupolev Tu-134 LZ-TUF (c/n 09-18), 
formerly operated by Balkan Bulgarian Airlines, 
the first overseas customer for the type, Nato 
codename Crusty. Built at Kharkov (now Kharkiv 
in north-eastern Ukraine) as one of the early 
short-fuselage models, LZ-TUF went straight to 
Bulgaria in March 1970. Production of the type 
ceased in 1989, with a total of 854 built. 

The Air Sofia clubhouse is built over and around 
the aircraft which lacks only its Soloviev D-30 
turbofan engines. The outer wings and tail unit 
protrude but the airframe is integral to the 
structure. Given central European winters, the 
draught-proofing must have been challenging. 

It appears that the complex is currently for sale 
at €6m, although it is to be hoped that it will 
survive as a bar/restaurant. The fuselage interior 
is fitted with comfortable seating, with the roof 
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ABOVE & BELOW Those requiring a Crusty roll before 
a quick whip around the back nine at the Air Sofia golf 
complex at Ihtiman can make the most of the 
restaurant and bar built around Tupolev Tu-134 
LZ-TUF. To view the aircraft on Google Earth, type 

42? 26' 16"N, 23° 48' 41" E into the Search box. 


trusses loaded via the airframe and on to the 
undercarriage. The elevated cabin creates a 
spacious lounge and bar area, perfect before z 
a round — Tu-13FORE! 
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